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- ISDN (Integrated Services/Satellite Digital Network).
- IBC (Integrated Broadb and Communications).
- ATM (Asynchronous Transfer Mode).

- Satellite Communications.
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- Virtual presence technologies.
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- Life-images recognition and synthesis.
- Hyper media objects.
- High capacity data storage.
- New generation of video compression encoding technologies.
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This item discusses the following points:

A- Deference between the distance education and the face to face ed-
ucation.
B- The couses for using distance education.

C- The results of researches in distance education field.
4- The prospectives and suggestions:

This item explain's the educational services which could be presented
from the egyptian satellite and suggestions to make a principle of the
equipollence chance in education as a real matter.
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CHAPTER 16

DISTANCE EDUCATION THE REALITY WHICH
EMERGING BY SOME VARIABLES,

COMMUNICATION TECHNOLOGY MAKE IT
APPLICABLE

Dr. Magdi Abdel Nabby Ismael Hilal

ABSTRACT

This paper clarifies the reality of using communication technology in ed-
ucational fields, the variables which has effect on learning system in Egypt.
It also represents the distance education as a solution to problems the tradi-

tional system are suffering from.
The paper includes the following items:

1- The reality of using the communication technology in educational
fields:

This item defines the technologyical communication media which
are used in educational fields. It also clarifies the reality of using
media in educational fields specialy in Egypt.

2- The reality of some variables which has an effect on the system of ed-
ucation in Egypt.

This item handles the variables, Education, work, workforces as var-

iabls effect the system of education in Egypt.

3- Distance education as an altermative to the traditional system of edu-
cation in Egypt.
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education management system with computer, limited television dessimina-
tion accross satellited, audio communication cunference organization, elec-

tronic intormation board, televises conference network, etc.

The study concludes with lessons gained from the Australion experiment
and thein impact on Egyptian citizens.
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CHAPTER 15

AUDIO-VISUAL AND MULTIMEDIA SERVICES
AND THEIR BENEFICIERY IN DEVELOPING
THE SKILIS OF EGYPTIAN CITIZENS IN
DISTANCE TRAINING AND EDUCATION: IN
THE LIGHT OF THE AUSTALIAN EXPERIENCE"

Prof. Dr. Aida Abbas Abou Gharib &
Mr. Issam Tawfik Kamar

ABSTRACT

The study discusses in detail the open education, distance educatior;;
flexible education in the Australian context. It defines the terminology of
these main topics and traces their historical background. Tasks and respons.-
bilities of the Australians centers of distance education, and the education &
communication technologies are indicated in the study.

The Egyptian basic education and illiteracy are discussed from quantita-
tive perspective within the domain of basic education, the number of the
available schools and pupils are shown. Also, the Egyptian compaigns and
plans for illiteracy and adult education are discussed in the study.

The writers shift afterwards to discuss the facilities and requirements n
distance education for nine most populated countries. The experiences of In-
dia, Indunesia, Pakistan, China, etc. in distance education are summarized in
the study. The telecommunication technological techniques used in the
Australian distance education are elaborated, such as: educational television,

* The original version is written in Arabic language.
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CHAPTER 14

TELEMATICS FOR FLEXIBLE AND
TELELEARNING"

Prof. Dr. Mohamed M. El Hadi

ABSTRACT

The study highlights the modern challenge facing the developing coun-
tries which demand more oportunities to educate their citizens to mut the
rapid economical and technological change of their societies. Telematics is
considered to be the main media enabling these countries to respand to the
challenge. Telematics constitutes the advanced technologies of information
and telecommunications which work together for dessiminating the learning
materials to learners in their localities.

The study discusses the flexible and tele-learning, and shows different
application models availables abroad. These relematics models are categor-
ized under topics as: improve the access facilities to education and training
for alls; improve learning quality snd flexibility; and sarisfying the increased
demand for learning cosi reducticn. Some of the successful applications
from all over the world a:¢ given 1n this study.

* The originaj version is writter: in Arabic {anguage.
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CHAPTER 13

TOWARDS SUGGESTED VISION FOR

THE ROLE OF SOCIAL SERVICE IN PAVING
THE EGYPTIAN INFORMATION

SUPER-HIGHWAY AND
CHALLENGES FOR NATIONAL
DEVELOPMENT"

Dr. Abdla Hasan El Afandiy

ABSTRACT

Advanced and developing societies are characterized with rapid change.
There are three main facters which shape the modem human life and affect
the development and change: Knowledge revolution; modem technological
revolution; and asonishing progress in data transfer.

The writer defines the basic terms, such as: information super-highway;
social apprenticeship, national development, and social service.

The study identifies the important problems facing new nations in their
social development. Ditferent topics are elaborated in this study, such as:
culture and information; information society and human services; social ser-
vices as a human profession, and the important approaches of modern reme-
dy, protection, and development. A snggested model for national develop-
ment in information society is given, as the second approach of the study.

* The original version is written in Arabic language.
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CHAPTER 12

SOCIAL, SOCIETAL AND CULTURAL ASPECTS
FOR INFORMATION SOCIETY®™

Prof. Dr. Abdel Aziz Abdallah Mokhtar

ABSTRACT

The study states several applied problems which confrent social policies
and social planning, such as: measurement and determination of societal
needs and planning objectives; structure and analysis of planning systems
and agencies; specifying priorities of social reform projects, ... etc. Fortu-
nately, there are several technical techniques and mechanisms utilized to
confront these problems.

The writern defines the most important concepts such as social policy,
social planning, information systems from their different three levels. Also,
he draws some models showing the a traditional infortnation system and its
role in planning programs and projects of social development; advanced in-
formation system utilizing computer; companents of internal processing or
transformation unit inside the information system; integration of information
systems at all levels; and decision making information system.

(*) The original version is written in Arabic Language.
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The short term plan (Table 3) assumes three LANs and dummy source
working 12 hours and three types of demands are required.

These demands are scientific, database and printing services. The total
demand is 7571 GB. The deficiency in the system is 62 GB (0.8298755%).
This figure is assumed according to the unavailability of software as well as

the forced outage of some communications channels and hardware devices.

The long term planning phase assumes three candidates A, B, C. The ad-
dition of each candidate is examined according to the cumulant method for
meeting the demands. The load demand is assumed as one type (GB). Rejec-
tions for the paths was used to alleviate the branches in the tree as well as

the total unfeasible scenarios.

5- CONCLUSIONS:

The convergence of communication and computer technologies is creat-
ing important changes in the way information will be delivered to the gener-
al publich. On - line information retrieval services are already common-
place, and soon access to information and other data services will be
available from telephone companies and cable companies. The information
system planning is a complex problem. This complexity comes from the va-
riability of the information sources and demands, the forced outages of the
information units, the variation of the financial and the operation and main-
tenance cost etc. The short term behavior of the interconnected LANSs must
be considered to enhance the long term planning. This paper presents an ef-
ficient algorithm for both short and long term planning. The uncertainty can
be modeled by defining a number of possible states that are likely to occur.
The model provides the planner with capability to recommend a variety of

LANS and other information system plans.
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Table 3 <iort term Information demand balance (GB)
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Table 4 The long term state space for the proposed Information system
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Table 2 shows two file server capacities.

Item Netware 2.X Netware 3.X
' 1- Number of volums per file

2- Number of hard disks per vol- 1 32

um
3- Number of hard disks per file 32 1024

server
4- Volum size (MB) 255 3218"
5- Disk storage per server (GB) 2 3218’
6- File size (MB) 255 4GB
7- File server RAM (MB) 12 4GB’
8- Number of concurrent users 100 250
9- Number of concurrently open

files 1000 100000
10- Number of LAN driver 4 64

* theoretical

(=8
A4




4-2 THE MOST SIGNIFICANT INPUT DATA:

* The annual operation and maintenance cost is assumed 2% of the capi-
tal cost.

* Information system is 50% financed from debt.

* General inflation rate is assumed 8%.

* The naminal discount rate is 11%.

* The current existing LANS are 70.

« The planning horizon is 10 years.

« The beginning years is 1995.

* The peak information demand at the initial year is 45369 GB/sec.
« The total information 2.44549 10® GB.

* Information load growth in the subsequent years is 5%.

* Discount rate is 15%.

* The cost per bit (in cents) for RAM capacity 64 MB is 0.003 in 1995
year price (1).

Table 1 shows the main candidate computer types (1).

Table 2 shows two file server capacities (6). Table 3 shows the short
term information demands balance (GB).

Table | rating of the main candidate computer types.

Type Mega | MIPS Forced Price”
FLOPS outage %" | $10°

A- Mainframe IBM 3090
model 1200 1600 230-240 | 8-5 35-40

B- Mini computer DEC
Vax 8800 1.3 160 15- 7 15-17

C- Workstation SUN

Sparcstation 1.6 56-59 12-8 6.4-8

* All the prices are not taken from reference (1) (each is an approximate value)
** (FOR) Assumed forced outage
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4- The cable overall carrying capacity (Mbytes).
5- The msximum data transmission speed (Mbps).
6- The per unit length cost (S/ft.).

7- The cable transmission efficiency (%).

8- The damage (forced outage) rate.

Applications can be categorized in terms of the ease with which they can
be installed, managed, and used on a LAN as in the following record.

1- LAN code number.

2- Application code numnber.

3- Application’s memory requirements (Kbytes).

4- Network version.

5- Network single- user version compatibility. _

6- Basis for LAN pricing (server-based, concurrent user, total number of
application users, or total number of LAN users).

4-1 OVERALL ALGORITHM:

Figure 5 shows the main procedure algorithm used for both short term
and long term information expansion planning.
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12- LAN overall cost ($).

13- LAN expected life time (years).
14- LAN forced outage rate.

Record for the server specifications may contain the following fields;
1- LAN code number.

2- server code number.

3- server type.

4- number of volumes per file server.
5- number of hard disks per volume.

6- number of hard disks per file server.
7- volume size (Mbytes).

8- Disk storage per server (Gbytes).

9- File size (Mbytes).

10- File server RAM (Mbytes).

1 1- number of concurrent users.

12- number of concurrently open files.
13- number of LAN drivers.

14- server cost ($).

15- server forced outage rate.

The cabling system record may contain the following fields;
1- The cable number.

2- The cable type.

3- The maximum cabling distance (ft.).
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1t can still generate a portion of that tree. Experience in the planning domain
can provide guiding rules about the nature of the problem to help in deciding
early which of the available decision variables are inevitably inferior to the
others thus can be pruned or terminated. Some of these rules may be stated

as follows;
- Infeasible decision vartables must be rejected.
- Uneconomical paths must be terminated.

- The most economical path must be selected.

4- PROPOSED DATABASE FOR APPLICATIONS:

Due to the large amount of data required for both short term and long

term planning a proposed data is presented in the following section;

The proposed database contains a record for the LAN connection hard-
ware which has the following fields;

1- LAN code number.

2- LAN name.

3- LAN geographic position.

4- data transmission rate (Mbps).

5- cabling type number.

6- maximum number of stations.

7- maximum number of multi station access units (MAUs).

8- maximum cabling distance from distribution panel to wall plate (ft.).
9- maximum length of a path cable within a rack (ft.).

10- maximum length of path cable between racks (ft.).

11- maximum length of an adapter cable (ft.).
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The calculated cash flow is brought back to the initial year in the plan-
ning horizon. Its present value can be calculate using discount rate equal to

the required return of investment.

3-3 LONG TERM SOLUTION TECHNIQUE:

The decision tree displays the displays the different decisions for each
year in the planning horizon so that the planner can select the best sequence
of decisions to be made over the total horizon, A decision tree is a graph

with the following specificatons:
1- it contains exactly one node that does not have a parent;
2- every other node is a descendant of the root node;
3- every other node has exactly one parent.

The existing information system (at initial state or year) is represented
Ly the root node. The root node is followed by successors which are placed
below it. The root node is connected to each successor by an arc. The pro-
cess iis repeated. The purpose of the decision tree is to represent separately
each of the possible paths through the planning state space; this results in a
sequence of decision nodes. The tree is terminated with the decision varia-
bles that do not have successors. A terminal node is often referred to as a tip
node. Each decision variable is uniquely defined in the tree say D(kj, ....m,
n). Also each path can be represented by Ps(kj, o m, n)where (s=1,2, ...
S) is the path state or scenario. This path includes the decision D (Ko ey m,
n} and all parent decisions. The decision attributes (criteria of merits) are
calculated by the planner through the simulation model. So insights for the
identification of alternative strategies, analysis to aid each decision, critical
uncertainties and decision variables, timing of commitment (decision) points
and data. and hedging strategies against uncertainties can be gained through
the plannng process (13). The decision tree has some disadvantages; even
though a computer program can not usually generate the entire decision tree.
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Where;
PWF, : the present worth factor the year t
The total present worth (TPP) for the total path length T can be given by;

TPp = Zt (APW (Dp’()) B ettt b e ae e et s srene e e e eensbeenes (14)
fort=1,2, ... T (years)

3-2-2 FINANCIAL MODEL:

The planner should answer a question like: can the utility fund the infor-
mation expansion plan with no cash flow deficit? or is the expansion alter-
natives financially feasible? The answer can be given by using suitable fi-
nancial model. Such model is based on the system annual cash flow
associated with the path decision (Dp,t) which is given by:

SACF (Dp_t) =TPR (Dp_x) +Dp (Dp’t) +MB (Dp)() +TL (Dp,t)

-TAC(D, ) -LPR(D, ) et sesessssnnebesasssssessensessssssssssnsensssonsnnens (15)
EEE YO IRED ! Zhy v 1 () T ——— (16)
Where;

SACF (Dp,[) : The system annual cash flow corresponding to decsion
(Dp") . $

TPR (Dp o - The total payment received for decision (DP DR

IP, : Information payment rate for year t ($/MB)

TIP (Dp.t) : The expected total information produced with respect to deci-
sion (DP Q-3

DP (DPJ) : Depreciation associated with decision (Dp [) .
MB (Dp-t) : Money borrowed associated with (Dp R
TL (Dp'l) : Tax liability associated with (Dp J¥

LPR (Dp’t) : Loan principle repayment corresponding to decision (Dp DR
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and transmission channels) and the variable cost (software, and other pro-
duction components), and the reliability cost (unserved services of informa-
tion). The capital of a new LAN comes from a new financing through the
sale of bonds and debentures referred to as debt financing and from the sale
of common and preferred stock, referred to as equity financing. The return
(the money that the utility must pay for the use of both debt and equity mon-
ey) is allowed as a revenue requirement for rate-making purposes and is a
part of the fixed cost associated with an investment. The other components
of the fixed cost which are calculated through the life cycle period include
book depreciation, local income taxes, property taxes, and insurance. The
second cost component is the variable cost which consists of power cost, op-
eration and maintenance cost software production cost, operating taxes, sup-
plies, supervision,.. etc. The last cost component is the reliability cost of in-
formation shortfalls that might result under states characterized by loss of
communication between different LANS, the forced outage of large server
machines the loss of security power supply interruption.

3.2-1 PATH DECISION:

The decision for the path p, at the yeart (DIJ o in the decision tree has its
total annual cost TAC (Dp o) Which is given by;

TAC(D, ) = AFC (D, ) + AVC (D, ) + ARC (D) v (12)

Where;

AFC (DN) : annual fixed cost associated with (Dp' O (8)

AVC (Dp’t) : annual variable cost associated with (DN). ($)

ARC (Dp.l) : annual reliability cost associated with (D p.[), %)

The associated total annual present worth (APW (Dp,t)) can be given as;
(APW (D)) = TAC (D) * PWE$ .oocrirorcrrsescssmssnscesne (13)
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and the exoected unserved information (EUT). Fig. 4 shows the load duration
curve (LDC) and the equivalent load duration curve including the units up to

the i unit (ELDC).

Probability

ELDC

.
......
______
......
o
o
putt

Peak load
Information demand (GB)

Fig. 4 The information load duration curve (LDC) and the equivalent load
duration curve (ELDC)

3-2 COST MODEL FOR LONG TERM PLANNING:

In order to compare and evaluate the alternatives of the information
sources, the planner usually makes cost model. This model must incorporate
the relevant capital costs with the estimated variable costs. To evaluate the
total revenue requirements (present value) associated with a particular ex-
pansion plan, three cost components must be considered for the overall ex-
pansion plan. These components are the fixed cost (information hardware
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3-1 SIMULATION MODEL:

There are many types of information services (demands) which most
LANs can provide. They can provide print services, offer real potential for
remote database access and distributed database. They can give the ability to
send and receive FAXes through a single network connection, allow the user
to continue working while the batch processor handles the off-loaded tasks.
They provide connections between client computers on LAN and off LAN
services, provide LAN users with terminal emulation and access to time
sharing computers, connection to remote systems or dial in access from re-

mote PCs.

The simulation model provides the planner with a probabilistic method
for evaluatin the major factors related to the information services cost and
reliability of the information source. In this model the probabilistic produc-
tion costing technique (10) and the method of cumulants (11) are used to
simulate the effects of the information unit forced outages because the infor-
mation resources and the customer demand are mutually independent
events. The available unit capaity or outage capacity (forced outage) repre-
sents the unit reliability. To calculate the cumulants of the equivalent load
faced by the information unit i is given by (11);

KL p)=KL)+ 0 (1)
Where;
r the cumulant order (1, 2, ...... 6)

L random variable representing the customer information demand (MB),
O, random variable representing the outage of the i information unit.

The cumulants of the equivalent information load curve (12) can be used
to calculate the expected generation of each information unit and the relia-
bility indices of the system - loss of information load probability (LOILP) -
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LANL 4=%,2.3

Fig. J Proposed informstion networ

Fig. 3 A proposed information network

3- LONG TERM MODEL:

The long term expansion planning (LTEP) phase of the information sys-
tem aims to determne the most economical expansion plan that achieves
minimum total present worth and meet the forecasted demands of informa-
tion over a long range horizon (from 10 to 30 years) subject to reliability,
operation and financial constraints. The LTEP state space composes two dif-
ferent variables, exogenous and decisicn variables. The exogenous variables
represent uncertian events the information utility has little or no centrol
over, such as escalation of capital cost of new construction, construction
load time, load growth, capital availability, general inflation, interest rates
energy prices and relief rate. Each random variable can be represented by its
probability distribution function. The decision variables represent the varia-
bles on which the information utility has a reasonable amount of control
such as decision to construct a new LAN, to expand transmissions channel
and decision to retire an old or malfunction workstations. All these decision
variables can be modeled in decsion tree which displays the different availa-
ble decision in each year in order to select the best sequence of decisions to
be made over the planning horizon(9).

-154-



1- the installing cost of the LANS.
2- the installing cost of the transmission media.
3- the installing cost of the user interface devices.

Therefore; the objective cost function (OCF) can be written as follows;

OCF=%, FC +X T, * IND,, - DS, ) * PF_ ..coooocrmmmmmmsmmrn )
FC, = {OM, +(d* (1 + &™) / (1-d)™ )} * I ovrovrrrnrrcrsirn (10)
Where;

k : an index for the installed device.

FCk : the fixed cost per annum of the information device ($)
d : discount rate.

mk : the expected life of the given device (years)

OM : the operating and maintenance cost per anaum, it is assumed to be
fixed portion of the information investment I .

L :the investment of the information facility k.

PF_: penalty function to minimize the outage of the information service.

2-7 SHORT TERM SOLUTION TECHNIQUE:

The short term operation constraints and the system objective cost func-

tion are linear (If any cost is non linear a piecewize linearization can be

used) so it is linear optimization problem. The generalized network flow

programming technique can be used to determine the minimum cost flow

pattern which will guarantee that all demands in the information system (8).

Fig. 3 shows the proposed function description of the information system for

one period of operation.
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- Those that use "wireless" technology - microwave and satellite systems
and other forms of wireless transmission.

Any transmission medium can transmit specific amount of data within
certain speed. So the overall carrying capacity from a given gateway GK to
a given destination node KD can be given by:

(INF; ik /1) SOCCry e S TMCGKDK oot (6)
Where;

OCCqy pi: the overal carrying capacity from GK to DK (MB/sec).
TMCy pi' the maximum transtmission medium capacity from GK to
DK (MB/sec).

2-5 INFORMATION DEMAND BALANCE:

Hundreds of companies now provide on-line information retrieval serv-
ces. These services are often part of value - added networks available for a
fee to anyone with a personal computer, modem, communicatons sdfiﬁva:e,
and wclephone line. The information demand required at the destination node
k of type j (INDJ., ,) must be met from the available type of information j in
the information system (INFLJ., ) or from dummy source (deficiency meas-
ure) of information jth type (DSJ.’ o> this yields to;

TDSJ.’ ko - the total shortage of information capacity in the operation per-
iod.
T_ : the time duration of the information period.

2-6 SYSTEM OBJECTIVE:

The objective of this short term model is to minimize the total cost
{present woth) of the information devices (hardware 2nd software). The cost

function consists of the following items:
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a number of ways, depending on the type (& location) of the host computer
(6).

* A networked personal computer can connect to a host computer via a
separate out - of - LAN connecton.

* A networked personal computer can connect to a host computer via a

LAN - to - host gateway.

* A networked personal computer can connect to a host computer via a
direct network connection to the host or some host-attached device (such as
an IBM cluster controller or front-end processor).

* Some combination of the above,

The proposed informaton model assumes that the networked personal
computer is connected to a host computer via a direct network. Thus at the
gateway k, the total information of type j from the information source i
(LAN or host computer) INFi'J.' K in megabits (MB) can be given by the fol-

lowing constraint:-
INF, | = zi}:j o1 VN A (5 B S S—— (5)

Where;

AV (i, j) is the availability of information type j from the source i (1
available O not available).

t time duration of the information in seconds (sec).

2-4 TRANSMISSION MEDIUM CONSTRAINT:

Various types of transmision media (TM) have been developed through
the years, each with its own advantages and disadvantages. The TM can be
classified into two broad types:-

- Those that rely on actual "lines"” of some sort - twisted pair wire, coax-
ial cable, and fiber optic cable.
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connect LANs together at Data Link layer of the OSI model. Bridges con-
nect similar or identical LANs. Two networks connected via a bridge are
physically separate networks, but logically a single network. Routers con-
nect LANS at the network layer of OSI model. Two networks connected via
a router are physically and logically separate networks.

Gateway allows users on a LAN to comm.wnicate with a mainframe or
dissimilar networks for instance, a commercial database available on a wide

area network.

Gateways connect at all seven layers of the OSI model. Fig. 2 shows a

possible connection of an informaton system.

(LI

Fig. 2 A possible connection of information system

2-3 INFORMATION CAPACITY CONSTRAINT:

In many companies terminal used to access minicomputers and main-
frames (otherwise known as host computers) are being replaced by net-
worked computers. Networked - PC - to - host access c.... be accomplishd in
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that every new demand (call) arriving in the system will be lost. Thus, the
probability of rejection (congestion) (Py) is given by (7):

Po=[(1/n)) * pa] /[ X (1/K!) ® PK] cooveerecerr et 3)
Where;
n the number of servers (1,2, vcvenviecvreenne Ky v n)

p the load per server

This probability must be calculated for the given information system. An
important aspect of communications channels is the rate at which data can
be transmitted over them. This amount is directly related to the frequency of
the signals that the channels carry. Also it is function of its bandwidth. So
the data transmission rate depends on the network interface (cabling meth-
od). The LAN can be specified by its Data Transmission Rate (DTR) as;

DTRmin < DTR.I' ik < DTRm ............................................................... 4)
where;

DTR] the data transmission rate from the source i of the informaton
type j to the gateway k (MB/sec).

2-2 LAN-to-LAN CONNECTIONS:

The International Standard Organization (ISO) published the specifica-
tion for their Open System Interconnection (OSI) Reference Model for lay-
ered data communications (6). The model is divided into seven layers
(physical, data link, network, transport, session, presentation and applica-
tions) each defining a set of services and related protocols for handling mes-
sages at that layer. Each layer receives messages from the next layer and
passes them to the next layer or vice versa. There are three primary ways to
connect LANSs together; repeaters, bridges and routers. Repeaters connect
LANSs together at the lowest layer, the physical layer of OSI model, Two
physical LANSs connected by a repeater become one physical LAN. Bridges
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2-1-2 PROBABILITY OF CONNECTION:

A service system receives certain requests. If there is at least one free
server (servicing device), the incoming request is handled immediately. If

all the servers are busy, a fresh request gets in line (7).
a) if there are no more than a given number of requests;

b) for a length of time not > T (this time is constant or depends on
choice)

¢) for as long as is necessary but is serviced during a time not > T (at the
expiration of this time the request leaves the waiting line even if not com-

pletely serviced);

d) but on such manner that the sojourn time in the system (the total wait-
ing time and servicing time) does not exceed Tt In the forgoing problems it is
assumed that the servicing devices (servers) were absolutely reliable and
were constantly in operation. There naturally arises the important problem
of ta% :g into account the effect of malfunctoning (breakdowns) of seivers
on the effectiveness of a service system. The totality of moments at which-
demands for service arise constitute a stochastic process. This process is
called the incoming flow of demands (incoming traffic). This traffic may be
described by the process k(z), which signifies the number of dernands that ar-
rive between 0 and ¢. It is assumed that the incoming traffic constitutes a
Poisson process (or called elementary flow) (7).

If there are n servers to which there is an incoming flow of elementary
demands, every device (server) is accessible to any demand when it is free.
Every demand is serviced by one server only, and every server serves only
one demand (when it is busy). A demand that finds all servers busy servic-
ing other demands is lost. Our problem consists in Tinding the probability of
congestion in a given information system. Erlang hac -resented formula for
the probability that all servers are busy and consequently, the probability
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NRAM. the network RAM capacity (MB)
FSRAM! the file server capacity (MB) in the i LAN.
2-1-1 THE CABLING AND CABLE ACCESS METHOD:

The cabling and the cable access methods are important in the network
interface. The most commun cabling specfication for Ethernet LANSs are;
thin, thick and Ethernet over unshielded twisted pair (UTP) cable (6). The
most network cable access methods are; Carrier Sense Multiple Access
(CSMA), Token-Passing Access Method, and Logical Token - Passing
Access Method. In CSMA, when a station on the network is ready to send a
packet across the LAN, it listens to the cable to see if another packet is cur-
rently being transmitted by another station. If it doesn't hear another signal
on the line, it will send its packet. If it does hear another signal it will wait,
check the line again, and send when the line if free. Therefore, CSMA is of-
ten called a probabilistic access method, meaning that in any given crcum-
stance a station has a certain probability of access to the network, but never
a guarantee. [n an extremely busy or malfunctioning network, performance
degradation can increase rapidly as data collision increase and the network

approaches a saturaton point (6).

Token-passing systems pass an electric signal called a token from station
to another in a predetermined order. If a station has possession of the token,
it can send a packet (frame) of information. If it does not have possession of
the token, it must wait until the token is passes to it before it can transmit.
This type is contenton free access system instead of contending for network
access, as in CSMA systems, each station waits its turn until it receives the
token. The token passing access perform better in heavy traffic situation
than CSMA systems. Logical token passing access method is also conten-

tion free system.
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es to intelligent client workstation. Int a client server environment. some or
all application processing is done on the client machine, while the servers
provide access to network resources. The heart of a server oriented LANs
system is e file server vperating system. The particular machine that is
ised for file server might be standard PC or AT-fype machine. 2 nunicomi-
purer, or & specialized proprietary cornputer J- gaed spectfically as & file
seTVer,

The machine perforraance is often measured in terms of milliens of float-
ing point cperations per second (MFLOPS) ar millions of instructions per
second (MIPS) or the time it takes to complete ore machine cycle that the
CPU can process. MFLOPS reflects the number-crunching capability of a

.Il A

computer 2rd is often tied to t4-or 32 - bit floating point resulis. The meas-
ure of MIPS indicates the inszucrion execution rate of 4 computer inzluding
the mixture of arithrnetic, logic and program control instruciiens. The pro-
cessing of single machine level instructior is called a machine cycle (ihis
cvele ' 2s two parts the instruction cycle & the execation cycle). The net-
work speed must be within the machine speed. The system upit of the ma-
chine is also characterized by the random access memory {RAM; which 1s
the short term storage of data and program instructures. The RAM capacity
of the server machine depends on the machine type. These vield the follow-

ing constraints;

NSi < FSSl. ............................................................................................. (1)
NRAMi < FSRAM‘. ................................................................................ (2)
Where;

NS, network speed of the i LAN (MIPS, MFLOPS or in nanoseconds
for modern mainframe computers).

FSS. the file server machine speed in the i LAN.
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term »lanning which is based on the decision tree technque. This technique
is efficient to solve the problem of information expansion plannin and gen-
erates a variety of recommended solutions (strategies) under different cir-

cumstances and uncertain events,

2- SHORT TERM MODEL:

Local Area Network (LAN) is a combination of hardware, software and
communications channels that connects two or more computers within a
limited area. LANs have played a major role in a trend toward downsizing
computing tasks from the mainframes and the minicomputers to smaller mi-
crocomputers linked in networks. The physical layout or shape of network is
referred to as its topology. LANS are usually configured in one of three bas-
ic shapes; star, bus or ring. In a network with star topology all devices in the
network are connected to a central host computer. Comununicatons between
different devices in the network must always pass through the central com-

puter.

In a bus network, each device is connected to a single communications
channel. Data is "broad caste” on the channel in both directions o the entire
nctwork. In a ring network, all the network’s devices are linked via a com-
munications channel that forms a closed loop. Fig. | shows the different
LAN capable of handling very high transmission rates is also available (1).
These high speed LANs are based on a protocol known as Fiber Distributed
Data Interface (FDDI) and offer transmission speeds of 100 Megabits per
second (MB/sec).

2-1LAN INTERFACE:

The kind of network interface used determines the method used to send
and receive data, the rate of data transmission, the size and make up of the
data packets, and the cable access method, as well as the network topologies
and cable types supported. A server is a network device that provides servic-
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for each year of the planning horizen the economical type and size of com-
puter system which should be installed in order to satisfy a region’s forecast-
ed infcrmation demand within specified constraints. In broad terms, a suita-
ble information expansion plan must provide the user with the capability of
meeting informations' needs for a reasonably priced, secure and :eliable in-
formation r2sources. The choice of information system plan among several
avaiiable alternatives is a complicated problem since the planner must strive
for the best st:ategy in an environment of uncertainty and variability of in-

formation technologies.

The form:ulation of the expansion planning for similar problem in mathe-
matical terms has been widely used by most planners (2-4). However their
low computationai efficiency has required considerable aggregation of the
investment decision variables or shortening of the planning horizon. Dy-
namic programming (4) appears suitable [or solving problems with random
variables up to three or four random variables. However the solution of
problems with random variables more than four will be computationally

burdensome.

Long term and short term planning of information systems are mutually
dependent specially because of the added perfermance, security, system in-
tegrity and other system operational and reliability constraints. For example,
ring network operatien requires that links and stations in a graph form a
complete cycle (eircuit), but prior work relies the enumeration of spanning
trees with cycle free paths to obtain K- graphs and their domination in com-
puting the probability that a subset of K specific terminal stations in the
graphs (5).

This paper presents two phases for expansion planning of information
system. The first phase involves the formulaton of the most operation and
reliability constraints of an information system so that the generalized op-
timization network can be used for its solutien. The second phase is the long
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1- INTRODUCTION:

Today we are using a wide variety of information technologies to under-
stand problems and create solutions. These technologies are permitting us to
reshape our livers, jobs, businesses and entire societies. Even global political
and economic affairs are subjected to the influence of information technolo-
gies. The different kinds of informarion technologies (IT} availabie today
can be categorized into four basic types: sensing, communication, analyzing
and display. (1) Communications and computer technology are the core of
IT they have become inextricably intertwined with one ancther. What has
resulted is telecommunications. All telecommunications systems are created
from an interconnected collection of hardware devices ~ad software, along
with a communications channel that enable data to be transmitted from one

location to another.

When computers and other communications equipment are connected by
a communications channel in such a way that data, programs and peripheral
devices like printers can be shared or communicated, a telecommunications
or computer network (TN) is formed. There are two primary types of TN:
Local Area Networks (LLANs) which connect devices that are in close physi-
cal proximity and Wide Area Networks (WANs) that cover a much wider
geographic area. Many LANs feature hardware and software devices that al-
low them to communicate with other LANs and computing resources. A
bridge connects two or more LANs based on similar technology, and a gate-
way allows users on a LAN to communicate with a mainframe or dissimilar
network information system planning is one of the most crucial steps in the
expanston planning of today's information utility. Proper planning and im-
plementation can save thousands of dollars and hundreds of hours of trou-
bleshooting. The decisions made at the present stage have a great effect on
all other phases of system expansion and dictate the financial posture a utili-
ty must assume. The aim of information planning problem is to determine
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CHAPTERI11

EXPANSION PLANNING ALGORITHM FOR
INTERCONNECTED INFORMATION
SYSTEMS

Dr. A. E. EL-ALFY
Dep. of Educational Technology
Mansoura Faculty of Specific Education

ABSTRACT:

The tools and techniques for gathering and using information are at the
core of civilization. The information technologies of today and tomorrow
help us see and visualize the world around us and communicate that infor-
mation to a wide variety of computing devices that then helps us analyze
and understand information. With this information and understanding, na-
tions can begin to create solutions to their problems and control their lives,

environment, jobs and even entire societies.

This paper presents a new efficient algonthm for the expansion planning
of interconnected information system. The algorithm includes two phases;
namely: the short term planning phase and the long term planning phase. In
the first phase the generalized optimization network technique can be used
to solve the linear topological information network. The decision tree tech-
nique can also be used for long term planning of the interconnected informa-
tion system. The overall algorithm satisfies the system objectives and most

of both short term and long term planning constraints.
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3.2. Space-Division Switching Technique:-

Refer to Fig. (2) In this case, the available number of paths between the
input and output switches equals to (15), and the (PR) can be calculated as
before.

4. RESULTS & CONCLUSIONS:-
From Fig. (3), it is clear that:-

* In the time interval :0 <t £ 0.4, the reward (PR) for the SD-channel is
superior to the high-speed TD-channel, i.e, the traffic efficiency (1-PR), for
the SD-channel is lower than the high-speed TD-channel.

* In the time interval: t 2 0.4, it is clear that the traffic efficiency for the
SD-channel is superior to the high-speed TD-channel.

-Also, the reward for the low-speed TD-channel s lower than that of the

previous two channels, (and it is not drawn in the figure since the values of
(PR) are very small).
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t [year] PR t [year] PR
2 5.8E-3 1.4 6.3 E-4
4 5.8E-3 1.6 2.E4
6 5.8E-3 1.8 6. E-5
8 5.7E-3 20 1.8 E-5
1.0 4.2E-3 2.2 5.7E-6
1.2 1.85E-3 2.8 0.0

fic, where A =3/ year, m = 512, and s1 = 0.1.

Table (2). The (PR) ver. the time, t, for the TD channel graph, for the low-speed traf-

t [year] PR t {year] PR
0.2 0.72 1.6 1.6 E-3
04 0.69 1.8 4.7E-4
0.6 0.43 2.0 14E-4
0.8 0.17 22 4.4 E-5
1.0 I55E2 | 24 14E-5 |
1.2 1.7E-2 2.6 4.1 E-6
1.4 5.2E-3 2.8 0.0

year,m =512, N = 16, and s = 0.1,
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blocking probability for the given channel graph. Equation (1) can be rewrit-

ten as follows:-
PR=B. (1 =L B, ittt eame e emesssseesaaereesasonaes 2)

using Theorem (2), (6). For low-speed calls, we have that:-

Multiplying both the two equations (3) & (4), one can evaluate the (PR).

3.1.2. High-Speed Traffic:- Similarly, one can evaluate the Joint Perfor-
mance Measure (PR) in this case, where the available number of paths
equals to {m/N).

t fyear] PR t fyear] FR
0 .86 70 A7
1 86 .80 10
2 856 .50 S.6E-2
3 8 1.0 3.1E-2
4 .65 2.0 8.0E-5
5 46 3.0 0.0
6 .29

Table (1). The TPR] ver. the Bime, L, ToT the oar wuauuss g ap, tvr n ~ Jyear, sl = .1,
and 1 =15,
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average reward.® In," the relability analysis for S-12 BISDN was studied
using the new relation between the blocking probability and the terminal-
pair connectivity.(ﬁ) In this paper, a qualitative comparison will be presented
between the high-speed TD and the SD switching techniques, using this new
relation.
2- MATHEMATICAL MODEL:

Refer to Fig. (1) & Fig. (2), and assume that:

* m = the available number of time slots per frame.

* N = the speed ratio between the high-speed and the low-speed traffics.

* A2 (Al) = the high-(low-) speed offered traffic.

* b = the time period between any two successive gate openings.

* o (B) = the voice (data) traffic rate.

* A = the link’s failure rate.

* - = exp (-At) = the element's reliability.

* 1 = the number of available paths between the input and the output
switches for the SDM channel graph.

3- RELIABILITY ANALYSIS:

3.1. Time Division Switching Technique:-

3.1.1. Low-Speed Traffic:- Refer to Fig. (1). The available number of
paths between the input and output switches equals to (m), in this case. Us-
ing Theorem (2), (6), we can evaluate the Joint Performance Measure (PR)
as follows:-

where R & B are the terminal-pair connectivity and the end-to end
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RELIABILITY ANALYSIS FOR HIGH-SPEED

TDS NETWORKS FOR BISDN USING THE NEW
RELATION BETWEEN THE END-TO-END

BLOCKING PROBABILITY AND THE
TERMINAL-PAIR CONNECTIVITY

Dr. F.F., FARAHAT

KEY WORDS: TDS, SDM, End-to-End blocking, Terminal-pair connectiv-
ity.

ABSTRACT: The objective of this paper is to study the reliability of a
large-scale high-speed time division switching network for BISDN. The
method of attack is to use a new linear relation that was used in the literature
giving the terminal-pair connectivity as a function of the probability of inter-
nal blocking of the switching network and its architectural parameters. A
qualitative comparison - between the SDM and the TDM - will be presented
using this new relation. Useful results are obtained.

1- INTRODUCTION:

The performance evaluation of a high-speed time divsion switching net-
work for BISDN was carried out by Koso M. et al, 1987,(" using the block-
ing probability as a performance measure.

Two switching techniques were studied, namely, 1) the single-slot, and
2) the multi-slot. It was concluded that the former switching technique is su-
perior to the latter one. In,® a new efficient method for the internal blocking
evaluation was presented and the same conclusion was obtained. The space-
division switching networks can also be used in BISDN. In,*® the System 12
BISDN with SDM was studied and its performance was evaluated using the
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APPENDIX

5 REM FAR.
IOINPUTN:L=N-1
ISDIMF (N, L)
20P=08

15 GOSUB 100

27R=1
30ForI=2TOL

ISR =PI
Or=r*A-rMFN,D
45 NEXT 1

SOPST=1-r

55 PRINT PST

60 END

100 Rem GOSUB Routine # |
105ForI=4ton
1HOF(I,I-1)=2:Nextl
115ForI=5toN

120F (0, 2)=F(II- 1.2) + 1 : NEXT I
125ForJ=5ToN
127ForI=3ToL
I30FJ,D=FQJ-1,1)+2
135 NextI,J

140 Retumn.

-132-



REFERENCES

1- K. K. Aggarwal et al, "Reliability Evaluation in Computer Communica-
tion Networks", [EEE-Transactions on reliability, vol, R- 30, No. 1. April,
1981, pp 32-35.

2- John J. Rov, "Optimization and Probability in System Engineering”,
1975.

3- Farahat F. Farahat, et al, "Reliability Analysis for Computer Bridge Net-
works", Proceedings of the Int' 1 AMSE conference, Pomona, California
(USA), Dec. 1987, vol. 1, pp 1242-1248.

4- F. F. Farahat, et al, "An Iterative Algorithm for Reliability Analysis of
complex Interconnection Networks”, 12th Int'l Congress for Stat., Com-
puter Science, Cairo-Egypt, April, 1987 pp 131 - 148.

5- F. F. Farahat and Abd El-Samei M. H., "A New Relation Between End-to
- End Blocking Probability and the t-p Connectivity for CCN", a present-
ed paper to the second IASTED Int'] conference, Alex., May, 1992.

-131-



A
1.00
075 —
050
025 ~—
P
T T T T T 1 "

02 04 05 06 07 08 1.0
Fig. (7): PST - P,for N = 8.

5- Conclusions:

a- From Fig. (3), it is clear that the t-p connectvity, PST, increases as the
number of nodes (N) is enhanced keeping the link reliability 'p'
equals to a constant value (= 0.8 in our case).

b- From: Fig. (4), it is clear that the t-p connecrtivity, PST, is a monoton-
ic decreasing function with the failure rate (A) for an 8-node multi-
bridge ISDN.

c¢- From Fig. (5), it is clear that the t-p onnectivity is, also a monotonic
decreasing function with the time, t, for an 8-node multibridge hav-
ing a failure rate (A} equals to (0.5) per year.

d- From Fig. (6), it is clear that the t-p connectivity, PST, is a monotonic
non-decreasing function with respect to the link reliability, P.
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Fig. (4): PST~NforP=0.8 Fig. (5): PST ~A for an 8-node
Multi-bridge ISDN.
$ PST
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Fig. (6): PST ~ for an 8-node Multibridge ISDN.
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9< FORI=5TON

_.< FORNI=3TOL >__>

<F—(I, 11)=r-(1-1,11)+2>

¢ e
L < NEXTII, I

@< RETURN

Fig. (3): Flowcharts for the equation (29)
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Pst=1-r

;

J,—@

Rem

GOSUB Routine # 100

l

FOR1=4TON

F(I,I-1)=2

NEXT 1

;

AL A

FORJ=5TON

PLT

!

F(G.2)=F{J-1,2)+!

I

|

NEXT] |=
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/ Input N /

L=N-1
P=03

&— | 0

GOSUB 100

—

g—of !l

g Fori=l2ToL. >_.

R(M=PAal
r=r*{I-R(MHAFN, D)

NEXTI
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I (Year) PST
0 1.0
1 1.0
2 73
3 0.29
4 97E-2
5 32E-2
6 1.1E.2
7 40E-3
8 14E-3
9 514
10 1.9E4
15 1.4 E-6
16 48 E-7
17 0

Table (6): The T-P Connectivity, Pst, Yersus the time, t, for an 8-node multibridge
ISDN which is operating with failure rate A = 0.5 (Year) .
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d- Table (6) give the t-p connectivity, PST, as a function of time, t, for
an 8-node multi-bridge ISDN which is operating with failure rate A =

0.5 (ycar)‘l.
N 4 5 6 7 8
PST 7618 9926 1.0 1.00 1.00

Table (3): The t-p connectivity, PST, versus the number of nodes (N) for link reliabili-

ty, P=0.8
P 2 0.3 0.4 0.5 0.6 0.7
PST 0.2286 | 0.5243 | 0.8163 | 0.968] | 0.9986 1.0
Table (4): The t-p connectivity, PST, versus the link reliablility, P, for an 8-node multi-
bridge ISDN.
1 (year)’1 PST
.025 1.0000
0.033 1.0000
0.50 324 E-2
0.60 1.12E-2
0.70 392E-3
0.80 1.40 E-3
0.90 5.08 E-4
1.00 1.85 E-4
2.00 0.000

Table (5): The t-p connectivity, PST, versus the failure rate (~); for an 8-node multi-

bridge ISDN and operating time 't' equals to '5' years.
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F (X, K2) = 4y oot seee oo teese et sea et e e snnas s (25)
forall x > 5;

F (X, Xo3) = 6; oottt et (26)
for all x > 6;
F (X, X)) = 8, oottt st s (27)
forallx=>7,

Thus, one can get that the number of all avatlable paths, y, between 'S'
and "T" for certain multi-bridge ISDN will be given by:

x-1

T X T NSO (28)
i=1

where x> 1

Finally, one can evaluate the t-p connzctivity, PST, as follows:
x-1
PST = 1= IT (1=, oo (29)
j=1
where (1j) is the reliability of the path having j-links, j =1, 2, ..., x-1, or

in otherwords
=P and P = exp (-At)
The flowchart of the equation (29) is depicted in Fig. (3).

4- Simulation Results:

a- Table (3) gives the t-p connectivity (PST) versus the number of nodes
(x), for constant value of link reliability, (P = 0.8).

b- Table (4) gives the t-p connectivity, PST, versus the link reliability, P,
for an 8-node multi-bridge ISDN.

c- Table (5) gives the t-p connectivity PST, versus the failure rate (A) for
an 8-node multi-bridge ISDN, which is operating for a period of time
equals to 5-years.



X NI N2 N3 N N5 N6 NI N8 ... Y
2 1 0 0 0 0 0 0 0 - 1

3 1 1 - - - - - - - 2

4 0 2 2 - . - - - - 4
5 0 3 4 2 - - - 5 - 9

6 0 4 6 4 2 - - - - 16
7 0 g 8 6 4+2 2 - - - 25
8 0 6 10 8 6 4 2 - - 3
9 0 7 12 10 8 6 4 2 - 4
10 0 8 4 12 10 8 6 4 2 64

Table (2): Total number of available paths (y) ver, the nomber of nodes "X". . ..

and so on. Generally, we can find that:

F{4,3)=F(5,4)=F(6,5)

............. SFX, X122, e (20)
forallx >4

FR) S0, 0T all X 21, oo (21
F (X, 2) = F (X1, ) 4 b e (22)
forall x > 5;

F o 2) S F (XL, 1) 4 2 ittt (23)
forall x 2 5; andi> 2,

F (X K1) 2 15 ettt (24)
forallx < 4
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Also one can get that:

F(5,2) ZF (4.2} Ly eooeeeeeereeeeeseeeeeeseeeeeneneee e es s sess s ssa (12)
F(5.3) =F(43)#2, ittt ssesiss e (13)
F(5,2) sF@2)+ 1, i (14}
F(5,3) S F (4,3) 2, ooooooeeeoeeeereeeeeeeeeeeseeseesese e sensseas s saesenns (15)
F(5,4) S 2, oo eoeeeeseseseesesessesesereeees e e s e s e e ess s senane (16)
F(6,2) =(5,2)+ 1, ot (17)
F(6,3) = F (5,3) 2, corvervmsssessmssiiersnsessssssssssssssssssssssssssssssssssessseressene (18)
F6,4) =F (5 4)+2, i (19
F(6,5) =2

X NI N2 N3 N4 N5 N6 N7 N8

2 1 - . . - - .

3 1 1 - - - - s :

4 0 1+ 2 - - - - -‘

5 0  2+1 242 2 - - - -

6 0 341 442 242 2 - - -

7 0 4+1 642 4d4+2 242 2 - -

8 0 5+1 8+2 6+2 4+2 242 2 -

9 0 6+1 10+2 8+2 6+2 4+2 242 2

10 0 741 1242 1042 B+2 642 442 242

Table (1): Available number of paths N2, N3, ..., N8 versus the namber of nodees (X).
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Note that the trivial case x = 1 gives no connection paths. i.e. y=0. which

is called a cutset.

Fitting a curve for the previous results obtained in Table (2), one can
proceed as follows:
I- Assurne that:

V= A XZ 4 BXFC, ittt ettt raae s enees (2)
2- From Table (2), choose the following set of numbers for the couple (x,y)

as follows: (4,4), (6,16) and (8,36) and then substituting the last equation
(2), one can get the following set of linear equations in A,B & C.

TOA + 4B + C =4y et e 3)
SOA +O6B +C =16, oo s @)
BAA + 8. B + C 30, it )

3- Solving the last three equations in:
A, 3 and C, one can get that:
A=1,B=-4andC=4.
4- Thus, the equation (2) can be rewritten as follows:
Y ZXZ -4 X G, et s e (6)

If we denote by F (x,i) as the number of available paths having i-links
for an x-nodes bridge network, then referring to Table (2), one can get that:

| X T  T C 7
| TN T E (8)
| T o )
| T (10)
1) T (11)
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2- Mathematical model:
Refer to Fig. (1), and assume that:
a) X = the number of reliable nodes,
b) L = the maximum number of links in a path between S & T.

¢) y = the total number of available paths for the network graph (G) be-
tween S & T.

d) p = the element's reliability, and it is given by: p= expt (-At), where (A)
is the failure's rate.

e) fj = the reliability of the path having j-links, j= 1,2,3,..., X-1.

f) N, = the number of available paths and each path comprises i-links be-

twen the two terminals S & T.

g) PST = the t-p connectivity betwee:. the two terminals: S & T.

3- Reliability Analysis:

Refer to Fig. (1). Each vertex represents a node and each branch repre-
sents a communication link. From Fig. (2.a), it is evident that the number of
nodes (x) equals to (4) and the number of available paths (y) equals to (4)
also. In Fig. (2.b), the number of nodes equals to (5) and the number of
available paths (y) in this case is equal to (9), and so on. Table (1) gives the
number of available paths between "S" and "T" having two, three, four, ... at
certain value of (X}, where (X) takes the values: 4,5.6,..., 10.

Table (2) gives the total number of paths (y) versus the number of nodes
(x) for different nulti-bridge structures.

Denote by (Ni) as the number of paths having i-links, then

X -1

D (1)

where x 22.
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Fig. (D A murlltibridge ISDN.
2

n
n1 Il3 \ns,__ <

(b) (a)

2

Fig (2). (a) A 4-node and
(b) A 5-node multi-bridge ISDN.

Paths having different number of links. The t-p connectivity, PST, is
then evaluated using an analytical formula. The flowchart of the used for-
mula is presented and a computer package is then prepared using the AT
IBM-compatible digital computers. Useful results are obtained for those
who are working in this area.
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AN EFFICIENT METHOD FOR
RELIABILITY EVALUATION FOR
LARGE - SCALE MULTI - BRIDGE

ISDN
Dr. F.F. FARAHAT

KEY WORDS: Multi-bridge ISDN, t-p connectivity.

ABSTRACT : The objective of this paper is to present an efficient and new
analytical formula in order to evaluate the t-p connectivity, Pst, for a large
scale multi-bridge ISDN in the general case, where the number of nodes
grows very high. The set of available number of paths betwen the two termi-
nals S & T are divided into subsets eac’. subset comprises different number
of available paths, where each path in one subgroup has a certain number of
links for given multi-bridge ISDN, i.e having a certain value of number of
nodes. [terative formulae are deduced giving a recurrence relation between
the number of available paths in each subset and the number of available
paths in other subsets. Useful results are obtained.

1- Introduction:

The multi-bridge ISDN is a network consisting of multi-bridge structure,
refer to Fig. (1). We use the t-p connectivity as a measure of service quality.
as the number of nodes increases, then the available number of paths is en-
hanced, and consequently the computation complexity increases.

In this paper, an efficient and a new method is presented to evaluate the
t-p connectivity for large scale multi-bridge ISDN. The method of attacks to
find an iterative formulae between the number of available.
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6- Conclusions:

From the previous analysis, it is clear that the graph (G1) is more reliable
than the graph (G2). The performance measure that is applied here, is the
MTFF, MTTR and MTBF.

The calculation of these measures was depending on the MGF. The same
results can be obtained using other reliability measures such as the tree con-

nectivity, and/or the multi - terminal connectivity.
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Finally, one can get the values of: MTTRI & MTTR?2 for the two graphs:
G1 & G2, respectively as follows:

2
MTIR 1 = 776" c(1+b.c) ol nae e e Mn s saraobenssn e sn e snassas s (19)
60Aa[l+ab(l+b.c)]
2
MITR 2 = o s S 8 e (20)

6ra(l+ab)

Where a=p/(A+pu),b=1-a,andc=1+a

We can get the same result obtained before if we use the foowing rela-
tion:

MTTR = MTFF (I/SA)-1), covcriirerirmeneniesinninneicacccsensestesmesssessesese 2

From the last two equations (19) & (20) it is clear that the MTTRI is
greater than the MTTR 2.
5- Calculation of the MTBF:

Applying the definition of the MTBF, one can evaluate the value of
MTBF1, and MTBEF?2 for the two graphs: G1 & G2, respectively, as follows:

MTBFI = MTFF1 + MTTRI.

=—Zz— [1+{b2.c(1+b.c)/a(l+ab(1+b.c))}], .................... (22)
60A ‘

and MTBF2 = (7/6)) [1 + {b2. c/a)14ab)}], oo (23)

Also, one can show that the MTBFI is greater than the MTBF2, i.e, the
graph G1 is superior to the second graph G2.

-115-



From the above two equations (1 1) & (14) it is clear that for any value of
(A) the MTFF1 is greater than MTFF2, in other words the first bridge net-
work is more reliable than the second one. Thus, we have used the MTFF as

a new criterion for comparing between the service quality for the two
graphs: G 1 & G 2.
3.2. When the Nodes are Unreliable:

[n this case, the reliability functions R1 (t} & R2 (t) for the two graphs:
Gl & G2, respectively, will be equal and have the following value:

O R (15)
and p = exp (-At). The calculation of MTFF in this case will yield that.
MTEE = 1/2 A, oo ees oo (16)

4- Calculation of the MTTR:
When the links are unreliable:

Using the MGF, one can be able to evaluate also the MTTR for the
bridge network or any other communication network if we know the availa-
bility function, A (t).

The availability, function, A (t), can be found for any network if we sub-
stitute the value of the element's availability, a (t) instead of the element's re-
liability, p. Thus, one can find the value o the availability functions Alty &
A2 (t) for the two graphs: G1 & G2, respectively as Follows:

ArO=a@[+2a®) -2 {a®)2+{a®))3+{a®)}3], o, (17)

Ay (=20 +{a ()2 {1-8 (O], eororerroreeoeoeeeooeeeoeoeoeoeooo (18)

The density functions g, (t) & g2 (t) can be evalvated in a similar way to
the density functions f, (t) & f, (t), but here the reliat:lity function R (t) is
replaced by the availability function, A (t).
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M, (1) = J oL 7
0

d- Finally, one can calculate the MTFF using the equation (4).

Calculating the reliability function, R(t), for the graph, G, one can find
that:-

R =p(l+2p-2p% - PP+ PY)s e ceirssse e (8)
The density function, f (t), will be given as follows:
dR (1)
fO=-—1
=AP(+p)(1+P (2 q-p))-2q2 (1 +P) Pl o, (9)
Thus
M, = J L R (10)
0
using equation (4), one can get that
MTEFEFL = TT/60, oottt eve ettt (1)

To find the MTFF for the second bridge network (graph G2), then we
proceed as above and one can obtain the density function f2 (t) as fol-

lows:

2 () AD (13D = 3 P2),s oeiecneietieienieiets ettt s e sn s s (12)
and the MG will be given by:

M2 = (1-/A) 1+ (L-20) 1 - (1-U3A) L | e (13)
Finally, one can get that the vaue of MTFF2 will be given by:

MTEF2 = T/6A, .ottt st (14)
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To find the MTFF for a link of the bridge, then we use the equation

(1) as follows:

o0

M () = A J I S SO (2)

0
The integration of the last equation (2) yields the valve as follows:-

M.@® = [l- (tlx)]l, ....................................................................... 3)

To evaluate the value of MTFF, we use the following equation:

IM,
MTFF = —52 | 120, s @)

Finally, one can obtain the:

188 3 V7 (5)

Now, in order to get the MTFF for the given bridge network, we proceed
as follow:

a- Find the reliability function, R (t), for the graph, G,

b- Find the density function, f (t), for the given graph, G, using the follow-
ing equation:-

dR ()

R (6)

f(t)y=-

¢- Then the MGF, Mxm, can be calculated using the following equation
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Gt:

T

X3

{(a) An 5-edge  4- node bridge network

X2
G2:

el

X3

b- An 4- edge 4- node
bridge network.

Fig (1). Two bridge networks.
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the integration of the availability function, A (t). In this paper, we'll use an-
other criterion for the calculation of both the MTFF & MTTR. This new cri-
terion is the MGF. A comparative analysis is presented between the two
graphs and it is concluded that the graph 'G1’ is superior to the second one
‘G2.

2- MATHEMATICAL MODEL:

Refer to Fig. (1). The set (x;) represents the family of nodes, i= 1,2,3,4
and the (ei) represents the set of edges, for the shown network for i=
1,2,3,4,5 for the graph G1, while i= 1,2,3,4 for the graph G2. Assume that:

a- The failure rate (A) and the repair rate () are s-independent, and negative
exponentially distributed.

b- The element's reliability, P, is given by: P = exp (-At), and define q = |-P.

c- The element's availability, a, is defined as follows:

Lo, * (t O+ )
a= exp (-t (A +
A+ A+ P "

d- £ (1) & g (1) are the density functions for the reliability and the availability
functions, respectively.

e- SA = the statistical availability, i.e., the value of the availability as the
time, t, goes to an infinite value.

3- MTFF Calculation:

3-1 When the links are unreliable:

The moment generating function, M, (1), can be defined for a ran-
dom variable, x 9t), as follwos:

T E e (1)
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CHAPTERI10

RELIABILITY ANALYSIS FOR
THE BRIDGE NETWORK USING
THE MOMENT GENERATING FUNTION

Dr. F.F. FARAHAT

KEY WORDS: MTFF, MTTR, MTBF, Bridge network, Moment Generat-
ing Function (MGF).

ABSTRACT: There are many measures that can be applied to assess the
service quality of the bridge network such as the t-p connectivity, the tree
connectivity, the TFF, MTTR, and the MTBF. The calculation of the MTFF
& MTTR depends on the integration of the reliability function R(t), and the
availability function, A (t), respectively. In this paper, new method is pre-
sented for the evaluation of the MTFF and the MTTR. The metho of attack
is to use the MGF. Comparative analysis is presented between two networks

and useful results are obtained.

1- INTRODUCTION:

The bridge network is a communication computer network which is
widely used in the communication field, refer to fig. (1). It consists of 4-
vertices: X1, X2, X3, and X4, and 5-edges: el, e2, €3, e4, and e5, as shown
in Fig. (1a). In Fig. 1b another bridge network is illustrated but having only
4-edges and 4-vertices. In order to compare between the two graphs, we are
going to calculate the MTFF, and MTBEF for the two graphs.

In literature, the calculation o the MTFF dependos on the integration of
the reliability function, R (t), and the calculation of the MTTR depends on

-109-



REERENCES

1. P.S. Henry, "High - capacity lightwave local area networks”, IEEE Commun. Magazine,
Vol. 27, No. 10, Oct. 1989, pp. 20-26.

2. P.E. Green, "The future of fiber - optic computer networks”, IEEE Computers Vol. 24,
No. 9, Sept. 1991, pp. 78-87.

3. H.R. Van As, "Media access techniques: the evo! siion towards terabit / s LANS and
MANSs", Computer Networks and ISDN Systems, Vel. 26, (6-8), March 1994, pp. 603-
656.

4. M.I. Karol and B. Glance, "A collision - avoidance WDM optica! star network,
"Computer Networks and ISDN Systems, Vol. 26 (6-8), 1994, pp. 931-943.

5. L. Fratta, F. Borgonova, J. Bannister and M. Gerla, "Routing ad admissicn control in the
multihop wavelength-division cptical network", Computer Networks and ISDN Sys-
tems, Yol. 26 (6-8), 1994, pp. 985-1005.

6. P. Poggiiolini and Kazovsky, "STARNET": An integrated services broadband optical
network with physical star topology, in: Advanced Fiber communications technelogies”,

SPIE, Vol. 157, 1991, pp. 14-29.

-~

. C. Patridge, "Protocols for high-speed networks: some questions and a few answers”,
Computer Networks and ISDN Systerms, 1993, pp. 1019-1028.

8. Distributed queue dual bus (DQDB) sub-network of a metropolitan area network (MAN),
IEEE Sud. 802.6 / D15, Dec., 1990.

9. FDDI Token Ring Media Access Control (MAC), ANSIX3T9.5, Doc. X3.139/1987 (ISO
9312-2/1989).

10. Jack Brassil, Abhijit K. Choudhury, N. Cholas and F. Maxemehuk, "The Manbhattan
street network: a high performance, highly reliable metropolitan area network”, Com-
puters Networks and ISDN Systems, 1994, pp. 841-858,

l1. Yoram Ofek, and Moti Yung, “Routing and flow control on the Meta Net: an over-
view", Computers Networks and ISDN Systems, 1994, pp. 859-872.

12. Anthony S. Acampora and Mark J. Karol, "An overview of lightwave packet networks”,

IEEE Network, Jan. 1989, pp. 29-40.

-108-



carries their aggregate transmission rate. Wavelength Division Multiplexing
(WDM) is the most promosing technique to achieve this goal. Examples of
such experimental networks are presented including the passive star and the
optical bus. Finally, it is expected that the photonic technology will mature
in the near future and terabit networks would be a reality. However, it is
now important to investigate higher-level network issues. One of the most
important of these is the need to devise efficient medium - assess techniques

for packet communication.
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CONCLUSION

Today, Photonic technology has become the technology of choice for in-
teroffice and long distance communications networks. This is reasonable
since fiber optic transmission provides enormous usable bandwidth. A sin-
gle mode fiber more than 20 THz for the low - loss wavelength windows at

1300 nm and 1500 nm alone.

Such tremendous capacity created great interest in developing new band-
width - demanding applications in many diverse fields such as multimedia
and the interconnection of mainframe computers. The present paper sheds
light on the present and future high speed networks that use optic fiber trans-
mission at the physical level. In principal they are calssified as second and

third ion networks.

Second generation networks one limited by the electronic bottleneck
where the electronic interfaces of the nodes put on upper limit of about 1
Gbps on the transmission speed. The fiber in such networks is used very in-
efficiently because the networks architectures and protccols stand short of
making use of the available 20 THz bandwidth. However, such networks are
still very fast compared to first generation ones that employ coaxial cables
and / or microwave links. Examples of second generation networks are pre-

sented including bus, ring, and mesh topologies.

Third generation networks are still in its infancy being a subject of ag-
gressive research. They tend to overcome the electronic bottleneck by devel-
oping new architectures and protocols that allow a single fiber to carry the
full traffic of the entire network. (A single fiber today has the bandwidth to
carry a traffic equivalent to all the telephone traffic in the entire U.S. during
the busiest transmission time, which is about 1 Tbps). Thus, although each
network node is limited to 1 Gbps by its electronic interface, yet several
thousands of nodes can effectively communicate using a single fiber which
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Most of the protocols coordinaie the transmissions via a control channel
on a common wavelength. A typical example is the "Protection Against Col-
lision" (PAC) network1?). In this network collisions are avoided by allow-
ing a node access to a channel only if the channel is available. Also, packets
simultaneously accessing the same channel are denied access. The concept
is similar to that in collision avoidance stars, except that it is now extended

to a multi-channe! environment.

Onptical bus networks:

A shuffle network can be realized using a common optical bus which can
simultaneously carry several packets transmitted using different wavele-
ngths. A typical example is shown in Fig. 11-a, in which each node can
transmit and / or receive packets using two different wavelengths. Fig. 11-b
shows the connectivity graph of this example. It indicates that at most two
hops are needed to transfer a packets from any source to any destination.
Fig. 12 shows the Wavelength division Optical Network (WON)"'3) which
is based on the shuffle network using a single optical fiber.
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THIRD GENERATION NETWORKS

In the second generation networks, the used network architecture and
protocols imply that most or all of the transmitted data all over the entire
network should pass through the electronic sections of the nodes. The nodes’
electronic interfaces can typically operate at dedicated to a fixed wavelength
channel. Fig. 10 shows a passive star WDM network with tunable optical
transmitters. However, conflict situations may occur in such star networks.
A packet collision at the star occurs if two or more nodes simulataneously
transmit on the same wavelength. Conflicts can also take place if the net-
work uses fixed transmitters and tunable rexeivers. It may occur that more
than one transmitter has selected the same destination. In that case, one of
the packets gets lost because the receiver can tune to only one of the wavele-
ngth channels at a time. In addition, the receiver must be instructed to which
wavelength to tune. In either case, access protocols have to prevent colli-

sions and contentions, or resolve them when they occur,
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a q
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Fig. 10 Concurrency via wavelength division multiplexing
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3.1. The Man n street network (MSN (10)

As shown in Fig. 6, the MSN network consists of a regular structure with
an even number of rows and columns. Nodes in the same row or column are
connected by unidirectional rings, with directions alternating in adjacent

rows and columns. Each node has two incoming and two outgoing links.

The connection grid of nodes forms a toroidal surface. Access to the net-
work is based either on a slotted ring mechanism or an insertion buffer
mechanism. In the bi-directional MSN (BMSN), each ring is replaced by a
bi-directional ring, i.e., a dual ring. In this configuration, the number of rows
and columns does not have to be an even number. Routing is done by de-
flection. If two packets destined to the same output link arrive simulatane-
ously one of them must take another route. It should be noted that each node
is supposed to handle a heavy load that is almost equal to the overall packet
rate generated by all nodes in the network. Since each packet is converted
into an electronic signal during the switching process, then the total network
load would be limited by the electronic bottleneck.

3.2, The Meta Net:(“)

This is an arbitary mesh network which may be viewed as a natural gen-
eralization of the regular mesh. The Meta Net architecture provides fair ac-
cess and bounded delays on an arbitary meshed topology. The routing
scheme, called convergence routing, attempts to direct packets over the
shortest path to their destinations while routing deflections are restricted by
a virtual embedded ring that determines the longest path between a source
and its destination. Fig. 7 shows an 9-node network with an embedded virtu-
al ring. It also indicates all the paths a packet may take from node 1 to node
8. Larger networks may contain more than one virtual ring. The Meta Net is

also limited by the electronic bottleneck.

96-



An extension-called FDDI-IT adds the capability for circuit-switched ser-
vice (isochronous service) to the existing packet data service. As an upward-
compatible enhancement of the basic FDDI, it uses nearly the same physical
layer standards and the packet-switched traffic is handled without any proto-
col changes. The FDDI-II protocol integrates isochronous and packet data
on the same FDDI medium by dividing the transmission capacity of the ring
dynamically between both service calsses. The isochronous BW is again
subdivided in several channels allocated for continuous connections be-

tween dedicated stations.

3. Mesh Networks:

Both DQDB and FDDI have achieved successes in standard bodies, are
built with modest existing technology and are likely to be widely deployed.

The initial success of such linear topology networks (MAN) is due in
part to their relative implementation simplicity. Media acess is straightfor-
wars in linear networks, and routing is almost trivial. Though these networks
are relatively easy to construct, it remains unclear whether they can staisfy
anticipated network requirements in terms of reliability, throughput and se-
cuirty.

These demands anticipated force us to consider alternatives solutions in
MAN design. The mesh networks are candidates to overcome these antici-
pated demands. Such networks provide a high aggregate throughput because
they exploit space diversity and traffic locality. In these regularly structured
networks, the combination of packet routing and access control plays a ma-
jor role. Routing is done either by deflection or in a store-and-forward man-
ner.

With deflection routing, a packet is routed another path when more than
one packet complete for the same output link. Two examples for regular and
arbitary mesh networks are given below.
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A station gains the right to transmit when it detects the passing token.
First it transmits the frames of the highest priority svnchronous access class.
The remaining transmission time can be used sending asynchronous frames.
The amount of time a station ts allowed to transmit asynchronous frames
depends on the time of the successive token arrival at this station in order to
satisfy the maximum token rotation time. Since the protocol allows multiple
frame transmissions per token arrival and a station has to pass on the token
immediately after the end of frame transmission, it provides efficient use of

the high transmission capacity.

DAS

SAS m

E%DAS Primeg
SAS J?\
SASD:WD C

o N
Concentrator \\7/ Primary ring

\

secondary ring

SAS = Single Attachment Station.
DAS = Dual Attachment Station.
Fig. 5 Example for the FDDI network
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DQDB and its vartations exploit access concurrency and therefore
achieve the full network throughput. On the other hand, individual node
throughputs tend to become unfair it propagaticn delays are dominant.

2. Fiber Distributed Data Interface (FDDD):

FDDI is an international network standard that is considered to be the
optical substitute of the Ethernet which dominated the first generation of lo-
cal area networks. It has a double ring topology as shown in Fig. 5.

Based on a fiber optical medium the FDDI protocol defines a general
purpose inter connection for all kinds of computers and peripherals with a
transmission capacity of 100 Mb/s based on two counter-rotating rings. An
FDDI network provides an interconnection for information exchanges
among up to 500 stations over of up to 100 Km. Its transmission capacity of
100 Mbit/s enables high performance interconnections in both the front-end
and the back-end computer environment. If installed as a backbone it may
interconnect lower speed sub-networks or concentrators. Based on packet
switching the basic FDDI protocol makes accessible the high transmission
capacity of users applications implementing a "bandwidth on demand” con-
cept with a guaranteed bandwidth and response time for real traffic. In FDDI
networks data is transmitted in packets called frames, which are passed se-
quentially between active stations. The shared medium is de-centrally con-
trolled according to a timed token protocol, which has been optimized for
high-speed transmission and significantly enhanced to accommodate both
synchronous (guatanteed BW and response time for applications with predi-
catable BW and response time requirements), and asynchronous (dynamic
BW sharing for applications with bursty or potentially unlimited (BW re-
quirements) services. Each station has an allocated synchronous BW, and
asynchronous service instantaneously allocates BW that is unallocated or

unused.
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generated by the head - end node of each bus. Every node receives and
transmits on both buses, so bus selection is based on the destination. The
DQDB protocols reserves a slot on bus A via a request bit in a slot on bus B.
Access to the bus is controlled by a request and countdown counter.

The first version of the DQDB protocol showed unfair behavior by giv-
ing preference to some nodes depending on their relative position on the
transmission bus. Several protocol modifications are suggested to overcome
this disadvantage. A typical enhancement is given below.

Generalized - DQDB.

In this scheme behavior is reduced by allowing more than one transmis-
sion to be scheduled. This results in a better approximation of the order of
packets that become ready across the network. For its realization, several
countdown counters and a request counter are necessary. The speed of the
reservation flow is also increased because multiple request bits can be set as
they are not already in use. o

bus A data flow A >
2 7 %
A B
i, §F L
< requests A bus B

Fig. 4 Distributed Queue Dual Bus (CQDB)
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e-Virtual reality: aims to stimulate an environment so realistically that the
user believes that he is in the new environment This needs accurate mix-
ing of: sound, visual images, and sensations (such as touch and tempera-
ture). Examples for such applications include remote surgery and flight

simulatjon.

The first generation networks can not provise the high speed required for
the above-mentioned applications. New architectures and protocols are con-
sidered to provide efficient networks at such high speeds. Architectures and
protocols of the second and third geneation Netwoks are considered in the
aext sections. Media access protocols ccordinate the access to a communica-

tion network among geographically distributed nodes. The challenge is:
* to ensure fair sharing of transmission capacity,

» to obtain high throughput and network utilization together with low and

bounded delays,
» to support priorities and different traffic classes,

e to strive for simplicity, robustness and easy implementability, all at the

ametimse.

SECOND GENERATION NETWORKS

Within this technology generation a variety of network configurations
and access mechanisms can be identified.

1. Distnibuted queueing:

The purpose of distributed queueing is to obtain or at least to approxi-
mate, a single view of FIFO queue for each pending transmision in all active
nodes across the network. Fig.4 shows the [EEE 802.6 standard Distributed-
Queue Dual-Bus. It employs (DQDB)(8) a dual bus consisting of unidirec-
tional slotted buses A and B operating in opposite directions. The slots are
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The purpose of this article is to shed light on some typical second and
third generation high speed networks. We point to the new architectures and
protocols employed by such networks and their suitability to the requireme-
nts of the emerging new set of bandwidth demanding applications.

The article is structured as follows. Section entitled: high speed applica-
tions, points to some applications that appezr certain to consume very large
bandwidth, probably up to 1 Gbits per node. The following two sections
give examples to networks from the second and third technology genera-
tions, respectively. Concluding remarks are given in the last section.

HIGH SPEED APPLICATIONS

The gigabit applications are appearing first in LAN and MAN environ-

ments. Examples of such applications include”:

a- Networks to provide supercomputer support for hundreds or thousands of
high-performance workstations with live-motion color graphics. This ap-
piication is on already urgent requirement in university and other resea-

rch environments.

b- Multimedia applications require the transmission of documents that com-
bine several data types such as audio, video, text, graphics and images
Another area is the multimedia tele-conferencing with full audio and vid-
eo capabilities.

c- The interconnection of computer mainframes to each other and to their
storage peripherals within one center via a LAN or MAN. This is called
“the glass house". Also, the interconnection of glass houses.

d- Medical imaging with very high quality requirements. In particular, un-
compressed imaged are used to preserve all details, and it is estimated

that the scanning of | or 2 uncompressed imaged per second can generate
about 1 Gbps.
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Upon examining the physical-level technology, three generations can t

identified® as shown in Fig.3.

(i) The first generation: Up to the early 1980s, fibers was not used in com
puter networks and coaxial cables were the natural available choice f
high speed data transmission, which is limited to some 10 Mbps. Exan
ples of LANs and MANs that dev:loped in that period inculde th
802.3 Ethernet and the 802.5 token ring as well as CATV connection.
First generation WANSs include ARPAnet, SNA DNA, and TCP/IP, a
of hich are based an communication channels similar to that used by th

telephone industry.

(ii) The second generation: Fibers have been substituted for copper in trad
tional network architectures. Examples of LANs and MANSs based o
this idea include the FDDI ring and the 802.6 DQDB bus network:
However the electronic front end of each node in such networks mus
still be fast enough to handle the bits from all (or most} of the riodes i
the entire network, as had been the case with first generation networks
This drastically limits the total network throughput to the electronic prc
cessing capability of a single node which is about 1 Gbps. This situatio
is the electronic bottleneck, where a fiber capable of tens of terabit pe
second (Tbps) is throttled by an electronic interface limited to far less.

(iii) The third generation: This is teh subject of aggresive research activitie
to employ the non-classical unique properties of fibers. In particula:
wavelength division multiplexing (WDM) provides optical transparenc
that is allowing many electronic channels to be transmitted and multi
plexed on the same fibre while preserving all the characteristics of ever
electronic channel such as speed, coding, and timing structure®. Exam

ples of such experimental networks include PAC®, WON®?, and Sta
(6)
net.
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INTRODUCTION

In the early days of computer networking, the emphasis was to allow us-
ers to exchange programs and low-volume data across a network. A typical
example of that to log-on at a remote site to query a database and get some
results, or to send electronic mail. Such applications require only very little
bandwidth for individual users, and transmission speeds of up to few Mbps

were satisfactory for that purposes.

The maturing of the fiber-optic technology in the early 1980s allowed to
exploit the ultra high speed optical communication in computer networks.
Figure 1 shows steady increase in the performance of fiber-optic links which
1s measured by the product of bit-rate times the required inter-repeater dis-
tance. As shown in Fig. 2 a single mode fiber has a high bandwidth meas-
ured in tens of tera hertz ( 1 THz = 1000 GHz) in addition to a very low at-
tenuation of less than 1 db / Km.(D. Such revolutionary technology inspired
the emergence of an entire new set of applications that appears to consume
very large bandwidth, up to the maximum possible throughput that can be
achieved by the digital electronic components at the nodes of a lightwave
network. Using state-of-the-art electronics, this allows probably up to 1
Gbps per node.

The natural reaction to the optical communication impact was to substi-
tute fiber for copper within the framework of some existing computer net-
work architecture. However, although this method improves the network
performance, yet there would be inherent limitations that deny the full use of
the available optical bandwidth. Indeed, to exploit the available tens of THZ
bandwidth, computer networks need to be redesigned. The physical-level to-
pologies, the layer structure, the protocols within the layers, and the network
control functions, all of which should be replaced with an eye on the availa-
ble ultra high speed, low attenuation, and very low bit-error rate
(about 10°1%) of the fiber-optic technology.
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CHAPTER 9

HIGH SPEED NETWORKS: AN OVERVIEW

Dr. Mohamed M.Essa
Sadat Academy
For Management Sciences
&
Dr. Mohamed A.Madkour and Prof. Dr. Fathy E.Eassa
Systems and Computers Dept.
Faculty of Eng., Al-Azhar Univ.

ABSTRACT

Several applications that demand high speed networking are becoming a
reality. This paper presents an overview of new developments in the archi-
tectures and protocols for high speed networks. Comparisons are given be-
tween these architectures and protocols considering some typical guarantees

that applications might want.

Typical new high speed networks are presented, discussed and compared

in the light of the applications requirements.



3D Internet Content

* VRML ( Virtual Reality Markup Language ) is used for
creation of 3D Internet content, as opposed to the two
dimensional content characterised by HTML.

¥K Silicon Graphics has gathered the support of 56 Internet
leaders for Moving Worlds, its proposed standard for the
second generation of VRML ( VRML 2.0 ).

* Navigator 3.0 from Netscape will support streaming audio
and video using techuology from InSoft Inc. It will also
support 3D applications with VRML viewing technology
and 3D extensions through Java and JavaScript in
technology called Live3D. '

* YRML manufacturers on the WWW

= WebFX for Netscape
Navigator:ftp://ftp. paperine.com/pub/webfx/windows/16bit/plugin/
npwix16¢.exe

= Caligari Fountain: hitp://www.caligari.com.ftp/pub/fountain.exe

= Silicon Graphics and Template Graphics WebSpace:
ftp://ftp.sd.tgs.com/pub/template/WebSpace/ Win95/WEBSPC10.exe

= Intervista WorldView: ftp://{tp/webmaster.com/pub/VRML/
intervista/win32s,exe

= Chaco Communications YR Scout: ftp:// fip.chaco.com/pub/vrscout/
sc16-110.exe

= VRweb: ftp://ftp.utdallas.edu/pub/Hyper-G/VRweb/Windows/
YRW_WIN.ZIP

\ = Superscape VisNet: hitp://www.superscape.com
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*Fhié internet Mall (TM):
Sh@:‘p’éiﬁh‘ﬁ_ p‘n _;h_é Inf;ifma'\,'tibﬁj-li_ghw:ﬁ o

- 9 : . IR L T e Prfial.
L e T R R T o ] i et

2;{ Active since 5 Sep. 95

3{;{ Including over 4500 companies offering products
and services through the Internet.

-

"< Organized by floors :
‘:‘:} First Floor Media.

5 .

1
%, Second Floor : Personal ltems.L“"'ﬁ*"'f'?m"_fmI
v Third Floor  : Computer Hardware and Software. -
- Fourth Floor . Services.
Fifth Floor : Clothes and Sporting Goods.
Sixth Floor  : Furniture and Housewares.
Top Floor : Food and Beverages.

e

Pl

AELL

i;( Go there by using one of :
Qﬁ“ WWW  http : /f/www.hw.com/imall
Q’, Gopher peg.cwls.ucl.edu:7000 and look In pag / Internet Guides
(:- FTP ftp.netcon.com and look In pub/GU/Guides’

> Email taylor@netcom.com with SUBJECT "send mall"
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HOW CAN | SEND A FAX FROM

THE INTERNET ?

* There are Several Services for sending and receiving a
fax via Internet mall ( Some are free while others are pay
services ).

* To send a fax by e-mall, send a message

To : remote-printer, <info> @phonenumber.iddd.tpc.int
Where <info> contains information for the cover page.
In <info>," /" is tumed into a line break and " - " is turned into a

space, -

* Example :
1 . To : remote-printer.Arlo_Cats/Room_123@ 12025551212 Iddd.tpe.int
would send a fax to +1-202-555-1212 with the cover page :

Please deliver this facsimile to 3
Arlo Cats
Room 123

2. Another way ( work more reliable sometimes )
To : remote-printer.Arlo-Cats/Room-123@2.1.2.1.5.5.5.2.0.2.Ltpe.Int
Note : the phone number is backwards.

* There Is a www page which provides information about

TPC.INT fax service :
http : /linuxl.balliol.ox.ac.uk/fax/faxsend.html
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Internet Phone from VocalTec

* Minimum Configuration Needed:
= Sound Card and a microphone.
« 468 SX with 8MB of RAM.
= Full SLIP connection at 14.4 Kbps.
= TCP/IP Software with Winsock 1.1 Support.
= Download VocalTec program (http://www.vocaltec.com/).

* Internet Phone connects to a special server prepared to connect
people together. You will choose a server then you will be able
to call others who are connected to the same server and they
will be able to call you.

XX When you run the program for the first time

= You will be asked to type information about youself.

= Adjust sound levels by testing vour speaking through the
microphone. :

» choose a server to connect to, then a list of users who ar
connected to that server will be displayed along with
information about them.

» choose one of them and his/her program will notify them
that you are calling.

= Then you will be answered.

« Start your conversation and while you do it, fine tune again
your volume levels.

* Internet Phone has a long way to go till it can compete with the
real phone.

" Y,
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HOW CAN | USE THE INTERNET

'AS A TELEPHONE ?

2 You will need :
B A 28.8 K modem to get good quality
B An Internet SLIP or PPP Connection
B A fairly Speedy Computer ( at least 33 MHZ )
® A sound Card, Speakers and a microphone
W Internet audloconferencing software

Z,{ What Softwre is available ?

For Windows For UNIX For Mac
Speak Freely Speak Freely | Maven
CU-See Me Cyber Phone | Net Phone
Internet Phone NEVOT PGF fone
Digi Phone Vat CU-See Me
Intertnet Global Phone | mitalk
Web Phone ztalk
Internet Voice Chat

-

% You and the associate you are talking to need to be
using software that can transmit and receive the
same encoding / compression protocol.

f;( Standard encoding / compression are :
GSM, RTP, PGP, CVSD, DES

\ S
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* Netscape Navigator 2.0 & Netscape Navigator Gold 2.0

together

Live objects and other interaclive multimedia content such as
Java Applets, Frames, and Netscape inline plug - s

publishing capabilities.

\.

* Bringing Web exploring, emall, newsgroups, chat, and FTP capabllities

It provides a superior platform for live online applications, supporting

* Netscape Navigator Gold 2.0 provides all the above mentioned
capabilities plus Integrated WYSIWYG document creation and
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~ MOSAIC (cont)

* A Mosalc session begins with a home page to get started.

Z:f On the home bage, you'll notice :

K specially colored ( or underlined, on a mono
monltor ) text.

0 images that have a thin colored lined around them.

These are Itmes that are hyperlinked to something else.

ZN} Click on highlighted text or outllned lmages, and you
navigate to a related page, and 30 on.

I4¢ Using Mosalc, you will be able 1o :

K See text and In-line Images Inside the pages you are
navigating

) Listen 10 audio files

Bl Playing video flles.

ZC;K New web browsers have come up. Netscape Is a new
browser which Is an extenslon to Mosalc.

\ | Y,

-73-



7::( Mosalc comes all ready to run, all you need to do s :

M download the program -
3 uncompress It using uncompress command.

1 make It executable using chmod command.

-4< The Mosalc screen
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* X

(% % % X X *

The first part of an URL (the stuff before :) tell the browser how
to access that particular file (protocol).

The common protocols are :

fip --- File Transfer Protocol

file --- File Transfer Protocol (same as fip)
news --- Internet News Protocol (Usenet)
gopher — Gopher

telnet --- Telnet

http --- Hypertext Transport Protocol

The main site for www is
nxocOl.cern.ch switzerland

The two slashes (//) after the colon indicates a machine name or
address.

When using the http protocol, this file is the HTML (HyperText
Markup Language) file -~ the coding language used to create
Hypertext documents for use on WWW,

HTML file has the extension (.html) for non-DOS servers or

(.htm) for DOS-hased servers.
EX. http://ritsec_www.com.eg:8080/mieg/mieg.html

Several types of browsers
~ txt-based ( Lynx)
- graphics-based { Mosaic.Netscape.Cello.MS Internet Explorer,
I-comm,and Slipknot )

Both Lynx and Mosaic are freeware




“WORLD WIDE WEB (WWW)

* The World Wide Web Is based on hypertext.

* Hypertext Generally, any text that contains "links" to other
documents-words or bhrases in the document that can be
chosen by a reader and which cause another document to
be retrieved and dlsplayed.

* You can access the web through something called a
"browser” (web cllents).

* A browser can read documents, felch documents, access
files by FTP, read usenet newsgroups, telnet into remote
sites, and travel around Gopherspace.

* A web address is called URL (Universal Resource Locator),

it looks llke
<protocol>://<Intemnet address> [: port])/<file specifications>
( the default port number is 80 )

* Here are a few basic URLs :
file:/wuarchive.wustl.edu/mirrors/msdos/graphics/gifkit.zip
flle:/fwuarchive.wustl.edu/mirrors
http://www.w3.org/defaull.html
news: alt.hypertext
telnet://dra.com
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INTERNET ADDRESSES (cofit)

W EXAMPLES :
4= - -

yoko.suzuki.com.jp

l

Japan. commercial sector, suzuki company. computer yoko

-~

44— - -

iserv.zamalek.ritsec.com.eg

l

Egypt. commercial sector. RITSEC organization. Zamalek site.

the computer named iserv { Internet services ).

* The minimum you should include is the country
domain ( other than US ) and the sector subdomain.

\. _
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INTERNET ADDRESSES (Cont

* Every machine that is on the Internet has a unique 1P
number.

Z:( IP addresses and name addresses are equi\;élent and
exist together.

* The translation of name addresses into numeric
..addresses in handled by machines on the Intermnet,
called name servers.

* you can use either type of address
mfahml @ ritsec.com.eg

mfahmi@163.121.2.3

5-/;1 There are three classes in address allocation, namely:

- class A : allow user 10 allocate any address In parts B,C,D
126.%.*.*

- class B : allow user to allocate any address in parts C,D
163.121.*.*

- class C : allow user 1o allocale arry address in the part D.
193.227.1.*
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INTERNET ADDRESSES  {€ont)

Zl;i The Internet name addressing is a flexible process
Zﬁ;( The user name is usually defined at the host level.

I~ mfahmi @ ritsec.com.eg
this address is of the user whose account
name is mfahmi and is on the computer
whose address is ritsec.comn.eg

i}‘( The actual address is a numerical address, called IP
address or number. Some times called a “ dotted
quad “. A unique number consisting of 4 parts

separated by dots, e.g.

A.B.C.D

each part have a number ranging from 1 to 254

e.g.
165.113.245.2




~ INTERNET ADDRESSES

* Are generally in two parts :

<User name>@ <domaln or hlerarchical name>

or
<site/host address>

* Generally, the hierarchical name may look like this

(eg, uk, Jp, au ... etc.)

/

Country Domain .

ritsec

Sector Subdomain

]
| aen

Cairo

Orgn./sitef
host name

|rtsecl '————-—.
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.

GETTING CONNECTED TO
- THE INTERNET

Connection to the Internet

A computer
directly
attached to
tha Intemat
{also catled
2 host)

|

re JI/ Ethernet \{_‘f&(:g

NGl

Pl deainnd}

Permanent Direct
Connectlon

Public * SLIP or PPP Yo kevbead ~ uucPor’
Telephone s+ data betwaen YA ; :. on serer  Other E-mail
Metwork * hostand PC e 1o P Gateway

[ ———|
—
On-Demand Direct Dial-Up Terminal E-Mail Only
Connection Conneclion Connaction
Lavel 2 Level 1 Lavel 0

Y
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MAJOR TOOLS

e i o ot b s ..‘__.ig o iiada ey . 76 H.'.-'

f;( Telnet
¢ Electroinc mail & LISTSERV

€ File Transfer Protocol (FTP) & Archie
€ Gopher, Veronica & Jughead

%, Finger, Whois & Netfind
I

2 IRC & USENET

Zo& WAIS

%€ World Wide Web (WWW) [~
* Lynx, Mosaic & Netscape

;:( MUDs and MOOs
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Catalog on Internat Resources

Agriculture
Archeology

Art

Astronomy
Automobiles
Aviation

BBSs

Biology

Bizarre

Books

Business and Finance
Calculators
Chemistry

Childresn

Computer Culture
Computer Hardware
Computer Literature
Computer Networks
Computer Technology
Computer Vendors
Consumer Services
Cybe Hunk
Economics
Education
Environment

Food and Drink

Fun

Games

Games (Video)
Geoculture
Geography

Geology
Government

Health

Historical Documents
History

Hobbies

Humanities

Humor

Humor Archives
Internet

Intrigue

Languages

Law

Libraries
Literature: Authors
Literature: Collection
Literature: Titles
Locks and Keys
Magazines
Mathematics
Medicine

Military

Movies

MUD:s

Music

News
Oceanography
Operating Systems
Organizations

Pets

Physics

Pictures and Sound
Politics
Programming
Publications
Religion

Science

Sex

Sotware

Software: Archives
Sofare: Internet
Sofware: Macintosh
Software: Utilities
Space

Sports and Athletics
Technology
Telephones
Television

Travel

Trivia

Unix

Usenet

Weather



¥'e

\.

- X500 :
Searchable phone book of people or services.

-Archi:
- Yeronica :

- WAIS :

Play Games :

Play games and joln simulations

Zf;! Using it as telephone and Fax.

.;! Electronic shopping, Banking, Commerce, Learning,
etc. ..

WHAT WE

INTERNET °

(cont.)

Searching and retrieval of document archives.
Gopher server searching.

allows the indexing of huge quantities of information,
and then making those Indices searchable across
networks such as the Internet.

/
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_\

WHAT WE
CAN DO
ON THE

INTERNET o

(cont.)

Zf‘,( Integrating Services :

By collecting various infornation forms into a wusable
interface, the following services are user - friendly ways to
organize and access Internet data :

- Gopher :
Menu - based information organization and retrieval
- World Wide Web :

Hypertext document based linking and retrieval.

L 9

Zf,( Information Searching :
considering the size of the Internet and the uneven
distribution of valuable resources, automated services

provide useful interfaces for locating such data with little or
no time investment is essential :

- Figer :

Information about a particular user on a computer

& system.
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ﬁ

WHAT WE
CAN DO
ON THE !

INTERNET

ZC;( Electronic Mail :
Message exchange between individuals or groups.

I

44< File Transfer : .
Exchange of files between Internet sites ( hosts or servers /
clients ) FTP.

Z:;—( Network News :
Public message and response bulletin board.

i:! Run Programs on other computers :
Remote Login-Telnet (Server/Client communication protocol).

Ei:(TALK:

Two person text - based communication.

23'( Internet Relay Chat (IRC ) :

Multi - person text communication organized by channel.

X‘,_f CU - See Me :

Mu:iti - person audio / video communication.

- - Y,
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Jordan

'"',ERNET SERVICE PROVIDER'

(cont )

= National Information Center (NIC), http://petra.nic.gov.jo

Lecbhanan

= DM, http://www.dm.net.lb
« AUB, http://www.aub.ac.lb
» IncoNet, http://www.inco.com.lb

Qatar .

= InterGulf ( later, service not yet avaiable )

Morocco

= Al Akhawayn University, http://www.alakhawayn.ma
= ONPT , http://www.maghreb.nct/inorocco

Saudi Arabia
= KFUPM (e-mail & usenet), http:// www.ccse.kfupm.edu.sa

Palestinian autonomous Areas

= Palnet ( e-mail ) , http:// www.palnet.com

Oman

= Sultan Qaboos University ( SQU ) , e-mail only

_/




e

SERVICE PROVIDER'S

* Egypt

« FRCU

- IDSC / RITSEC

= InTouch ( 3376407 )

« RITE ( 3403%t14)

« VIDEO ON LINE (3372041)

« MASH ( 3362335)

= IBM Egypt ( 3492533 )

« Soficom ( 3421952)

= StarNet { 3930915)

« Dr. Ahmed Bahgat & Co. ( 3562832 )
« PACC (3455951)

= NTG ( 5874557 - 5877604 )

« DATUM (2903501)

« EGYPT ON LINE ( 3490133 - 3405952 )
=« AT&T (5703266 )

* Kuwait

« GulfNet Kuwait, http://www.kuait.com -
= GulfNet International, http://www.moc.kw

* United Arab Emirates

= Etisalat, http://www.emirates.net.ae

*‘ Babhrain

s batelco, http://www.batelco.com.bh

o
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N EGYPT |

LR RLER

# Current Configuration

sl S P i T
. * Educational ..~ Academic :
dial-up lines (slip&ppp) - LANs S, LANs £
/—"‘"-\' . e N S . ‘
(\’ ’Governemental 2
- __LANS p &leased
N ] . L lines access
LA .\." ¢ 3
T T .
* Commercial :
Service
Providers dlal-u;? lines
S —— - -(slip)

‘¢ International
internet Backbone

128 k to US Internet Backbone
upgradeable to 512 and higher

dail-up leased 64 K to France
lines access upgradeable to 256 K

* Current Users Community ( May 1996 )

'Commerical

~ .2

| Academic

T
S R

| Governmental ,

TV OTETT

|Non-Governmental ~200 Usemlé?;

L
g .y

ST 3

-54-



"AMAziNG___INTERNET FACTS

-"r,if}h_._. \J.o-—«_kv-

@D I1tis estimated that the Intemet now connects roughly
more than 21,000 independent networks into a vast
global Internet.

&B More than 1000 computers are added to the Internet
each day.

&B The amount of data crossing the Internet grows by
10 % per month. That’s 214% per annum !.

@B Each day , worldwide, around 10 million peopie
directly ( and some 25 million indirectly ) use the
Internet to send and receive electronic mail.

&M By the year 2000 all schools and colleges in the
United States will be linked to the Intermet, just as all
universities are today.

H:N Internet growth predjctions

Srow Ui i ?‘i‘l
"\-.»rdq.f“““ @Z}:";’

Networks 2 1,000 1,000,000

computers 2,000,000 100,000,000
Service providers 1,000 10,000
Direct users 10,000,000 1,000,000,000
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i‘,‘( The simplest way to describe the Intermet iIs with
one ward, Communication. _The shortest definition is
" The network of information networks ".

Z’;! Today , the Internet is a web of different, intercomm-
unicating networks funded by both commercial and

Government organizations. It also has spread
overseas to connect to networks in most of the
countries.

ZC;( The Internet has grown rapidly in the last few years.
There are now over 5 million computers connected,
and about 1000 more join each day !

ﬁ:( Computers of every kind are connected to the
Intermet. There are PCs, Macintoshes, UNIX machines,
LANs, Various minicomputers, Various mainframes,
and Supercomputers.

N -
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CHAPTER 8
BASIC SERVICES OF INTERNET
By
Dr. Alaa M. Fahmi
Editor
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PART THREE

NETWORKS, SERVICES AND
APPLICATIONS OF
THE INFORMATION
SUPER-HIGHWAY






Periodic Checks:
- Periodic checks are necessary to discover any damage or errors in the oper-
ations.
Responsibility Difficulties:
The difficulties which are based on responsibility are as follows:
- Communication system responsibility.
- Software responsibility.
- Hardware responsibility.
- Firmware responsibility.
- Operation responsibility.
- Reports responsibility.

- Information security.
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B- Using integrated systems.
G- Using unique DBs.

D- Saving and retrieving information through networks (Local-National-

International) import & Export (information, knowledges).
Then, the previous points need the followix:7 requirements:

** Budget

** Time

** Effort

** Responsible entity

** Co-ordination

**H/W,S /W procurement

** Applications

** Foilow-up & Feed Back operations

** Egyptian DBs (In English & Arabic).

The maintainance requirements for the Egyptian computer networks

are:

Maintenance achieves the continuity of computer networks and thetr re-
liability.
Documentation requirement:

Documentation for computer networks in the fields of cables pathes,
components, protocols, user software, user applications, DBs files items,
kinds of data / information reports and other outputs are useful to be main-
tained and developed through the computer networks.
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How to pave the Egyptian Information Super-Highway?
The following points are suggested to pave the Egyptian Information
Super-Highway:
- Setting up the communication network structure based on digital and com-
puterized equipment.
- Setting up a plan containing all Egyptian ministeries, agencies and organi-
zations.

- Identify a responsible entity to set up a calssification model for capturing
the specialized data and information according to the needs of each entity.

- Determining the needed data / information by each entity.

- Setting up DB / information base structures.

- Refining the national information bases.

- Linking the national data bases with the internal ones.

- Determining the needed applications for each entity.

- Procurement computer terminals and other equipment needed by each enti-
ty.

- Maintaining the responsibility for the Egyptian computer networks, the
communication system and the data/ information bases.

- Determining the head lines of administrative protocol.

What are the Requirements for the Egyptian Information Super-
Highway?
A- Developed Communication System:

By replacement.

By addition.

Using optical fibers

Using Satellites.
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Central agency for Public
Mobilization and Statistics
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_’ Computer Department

Information Bank

Population
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National network

Fig. No. 4 CAPMAS Network of activities

Distributed DB

Applications

42




The Cabinet _

Information & Decision Support

Cceater (IDSC)

|

Ministry of Mioistry of Ministry of
Finance Industry Agriculture
Cairo Giza Ismailia
Governorales
Applications

|

1

Ministry of

Eleclricity & Energy

Ministry of
Education

Sucz.

Other
Agencies

Port Said

Population, power of work, educational situation, ....etc

Fig. No. 3 X. 25 Computer network
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The Methodology of the Study

This study uses operational research analysis as a development technique
to analize the existing situation of the Egyptian computer networks. The

study utilizes:
- Fact finding, and fact analysis techniques.

The fact finding technique is focusing on the existing Egyptian informa-
tion and computer networks, while the fact analysis stresses the needs for

the procurement of computer networks.

The following are some diagrams exhibit this situation:
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CHAPTER 7
THE NEED FOR COMPUTER NETWORLS AS
PREREQUISITES FOR THE EGYPTIAN

INFORMATION SUPER-HIGHWAY®™
By
Mr. Mahmoud Al-Halawany

ABSTRACT

According to the modemn technology, and the trends for saving informa-
tion in different fields all over the world, the majority of this information

concerns the advanced countries.

Egypt have started this trend to achieve more progress in a majority of
its sectors. It starts planning a national computer networks structures to be

linked with the international computer networks.

Computer netwroks have taken an active part in our life in all fields,
large corporations and agencies depend mainly upon the networks which

provide the rapid information for the decision maker in suitable times.

Many organizationas have established computer netwroks to serve their

purposes. Among these organizatiobs are:

- Ministry of Industry, Information Center.

- Ministry of Defence, Information Systems Center.

- Cabiner Information and Decision Support Center (IDSC).

- €lc...
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CHAPTER 5
THE OPEN ELECTRONIC NETWORKS AND
THEIR IMPACT ON THE PERFORMANCE OF

THE EGYPTIAN LIBRARIES®™
By
Dr. Omneya M. Sadek

ABSTRACT

The role of electronic netwroks on the international society is reflected
on libraries performance for: acquisition, building collections, problems of
storage and technical procedures for electronic files, followed by informa-
tion services. the Egyptian experience in managing different networks was
mentioned with a national plan for an economic view to build a auto-
financed in Egypt. A discussion of lack of technology in developing coun-

tries was mentioned.

(*) The Original Version is written in Arabic Language.
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- —ay the foundations of telecommunication and information traiffs.
- The use of international networking models.

- Promotion of radio and television transmission through the reduction of

tariffs on the exchange of programes and information.

- Add new capabilities to enhance EGYPTNET and the provision of video
and text services on the basis of protocol X. 4000 and protocol X. 500.
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- Tnequality in the dessimination of information to all sectors of interest
groups.

- Non availability of information and telecommunications infrastructures at
all levels.

- Non utilization of international standards in telecommunication and infor-

mation transfer.
- The narrowband for the available communication channels.

- The increase of traiff costs of telecommunication and access to information

resources.

The study is divided into seven main sections which are: The framework
of the international telecommunication policy; characteristics of telecommu-
nication and information users groups; information t=chnology the access of
user groups to information resources; telecommunication traiff costs and the
access to information; strategies and policies for telecommunication and ac-

cess to information resources; and recommendations.
The strategies and policies are centeted around:

- The need to lay the foundation of dialogue between users and he telecom-

munication and information technology agancies and suppliers.

- The consideration of investors and suppliers of information and telecom-
munication participants in the development of information and telecom-
munication sector.

- The increasing demand for telecommunication and access to information
resources.

- Participation in demand for the available facilities of information and tele-
comununication.

- Encouraging the investments in information and telecommunication sector.
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CHAPTER 4
CITIZEN RIGHTS FOR COMMUNICATIONS

AND ACCESS TO INFORMATION RESOURCES®™
By
Prof. Dr. Mohamed M. El Hadi

ABSTRACT

This study attempts to answer two main questions:

- What is the range to be determined by the advanced technologies in the
process of telecommunication development to make available more liber-

alization in information flow?

- How can we coordinate between social and commerical objectives related

to information handling and exchange?

The answer to the first question concentrates on meeting the users re-
quirements, while the answer to the second question identifies the user's so-
ciety who represent the principal market for information and telecommuni-

cation services and applications.
Therefore, the main interest of the study is on:

- Promotion of the telecommunications to all users of the gcneral interest

groups to handle the elctronic information.
- Emphasis of data dessimination to users in digital and analog formats.

The study discusses the following problems:

(*) The Onginal Version is written in English Language.
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CHAPTER 3
LEGAL PROTECTION FOR COMPUTER USERS

AGAINST COMPUTER VIRUSES®™
By
Dr. Azza Mahmoud Khalil

ABSTRACT

As a result of the speed of deveiopments in information technology, new
crimes have raises which depend on computers. This is called techno-crimes
which the viruses are considered to be the most dangerous among.

The computer virus is a special program designed by some professionals
with the aim to damage through giving it the power to join itself with other
programs then it grows within the system until it damages it.

This study contains two main topics. The first one concerns the responsi-
bility for computer viruses. This is devided to five subtopics, i.e. software
piracy; the right to privacy. information theft, information damage & thift of
computer time and services.

The second main topic deals with the contractual responsibility on com-
puter viruses. This is treated in connection with the guarantee of unhiden de-
fects and computer viruses and the principle of implementing the contract
with honesty. ’

(*) The Original Version is written in Arabic Language.
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CHAPTER 2
LEGAL FRAMEWORK FOR INFORMATION

HANDLING®™
By
Prof. Dr. Mohamed Hossam Mohamed Lotfy

ABSTRACT

The study highlights the communications revolution which affects the
patterns of life. Therefore, the need stems to lay the legal framework of the
information which is handled across the communication media to protect the
rights of the senders ad receivers of this information. The need becomes ob-
vious to maintain this information whether its sender is the supplier who
conducts his work on a professional basis or not.

The study investigates the Legitemacy and the laws of national security,
the legitemacy and the principle of confedintional management, the legite-
macy and the private life, the legitemacy and copyright law, and the legite-
macy and the monopoly of the audio visual and mailing communications.

(*) The Original Version is written in Arabic Language.
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- The information on crims and criminal actions.

- The outdated information.

The second requirement concerns the control measures for personal in-
formation storage and processing such as:

- Acquisition of information with legal means.

- The equilibarium between information and the purpose of its registra-

tion by computers.

- The maineanance of personal information.

The second main section of the study investigates the personal rights of
this recorded information. Three main requirements concern this issue . in-
vestigation. The first one deals with the right to be acquainted and know, the

second one concerns the right to correct the personal data, the third require-
ment deals with the right in m~incaining the privacy of information.
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CHAPTER 1

PROTECTING THE INFORMATION PRIVACY:
With Special Study of Civil Law(®
No. 143, Year 1994
By
Prof. Dr. Hossam El Din El Ahwani

ABSTRACT

One of the personal rights is the respect of private life of the individual.
The Egyptian constitution as well as the criminal law provide some items
protecting the private life of the citizens.

The study indicates the range of danger of computers on the privacy of
the citizen. In this connection, the writer explains two approaches to this is-
sue: the first one shows that computers do not represent any danger on the
privacy of the citizen; while the second approach indicates that computers
have dangerous impact on the private life. One of these dangers is the na-
tional identification number on the private life.

The study is divided into two main sections. Section one deals with the
constrains of pesonal information storage. Two main requirements are iden-
tified. The first requirement concemns the prohibition of storing some types
of personal information such as:

- The information concem the private life.

- The information which deal with the religious, political philosphical,
ethical, medical affiliation of the individual.

- The information of the personal monetary fund.

* e Original Version is written in Arabic Language.
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(8) Increase the guarantees which protect the intellectual property of soft-
ware packages, and the rights of their users from any internal deffects.

(9) Condr ct numerous research studies which define and organize the size
of the demand on inforination and telecommunications; specify the
range of effects of the information society ¢.. employment and labour;
develop new better jobs; and highlight the range of daily life change.

{10) Continure the dialogue between users of information and telecommuni-
cations and the agencies and centers which manage, operate and dessim-
inate information services and applications.

(11) Investigate the means and channels for financing the Information Sup-
er-Highway and encouraging investors for this.

(12) Add new higher capabilities to EGYPTNET which is operated by the
Arab Republic of Egypt National Telecommunication Organization
(ARENTO).

(13) Improve and enhance the available educational and training facilities
through the utilization of advanced telematics for flexible and distance -
education and the discovery of the types of applications which are need-
ed with the emphasis on compatibility and interoperability.



(2) Establish an Advisory Council for the National Information Infrastruc-
ture as a linking dialogue between all the government, business and pri-
vate agencies and enterprises from which stem strategies , policies and
plans of information and telecommunication technology to pave the

Egyptian Information Super-Higheway.

(3) Prepare a detailed Working Plan including all necessary programs and
resources needed to prave the Egyptian Information Super-Highway up
to the year 2010. This plan should consider the legal and organizational
aspects of the information infrastructure; Networks, services, appliaca-
tions, and contents of the Information Super-Highway; Social, Societal
and Cultural aspects of the Egyptia information society; as well as pro-
motion and awareness techniques for the Information Super-Highways.

(4) Liberate the structurse and infrastructures of the national information
and communication technologies from the govemment monopoly, and
encourage the participation of the private sector in investing for estabi-
lishing companies for the development, production, marketing, and
transfer of information and communication services and applications of
the forthcoming Egyptian Nile Satellite to be launched in 1997.

(5) Emphasize the utilization of internaticnal standards compatible with the
national environment to support the coordination and integration of all

centers at all levels.

(6) Rationalize traiffs and costs of the usage of information and telecommu-
nication technology to become accessibleto all citizens and enter prises,

i.e. cost effectiveness of the present and future services.

(7) The necessity to issue new laws and legislatures and modify the existing
ones which protect the privacy of personal information of citizents and

not to centraliza these data in a single data base.
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- The Ministry of Scientific Research.
- The Academy of Scientific Research and Technology.

CONFERENCE PROGRAM
The First Day: Tues. 12/12/1995.
- Registration: 9.00 - 10.00 Am.
- Opening Session: 10.00 - 11.00 Am.
- Interim: 11.00 - 11.30 Am.
- First Session: Seminar on Strategy and Policies of the Egyptian Infor-
mation Super-Highway.
Second Day: Wed. 13/12 /1996
- Second Session: Legal Aspects For the Information Infrastructure.
- Third Session: Organizational Aspects for the Information Society.
- Fourth Session: Networks, Services and Applicutions of the Informa-

tion Super-Highway.

Third Day: Thurs. 14/ 12/ 1996.

- Fifth Session: Social, Societal and cultural Aspects for Information So-
ciety.

- Six Session: Tele-Learning, Education, Training and Work.

- Seven Session: Recommendations.

CONFERENCE RECOMMENDATIONS

(1) Coordination between centers and agencies of infomation, telecommuni-
cation, and information networks which are in existance in all the sec-
tors to be integraded on 2 national basis.

-18-



CONFERENCE SUMMARY & RECOMMENDATIONS®

The Third Scientific Conference for Information Systems and Computer
Technology was organized and conducted by the Egyptian Society for Infor-
mation Systems and Computer Technology (ESISACT), under the theme
"Towards Paving the Egyptian Information Super-Highway and Challenges
for National Development”. The Conference was hed at the conference Hall
of the Egyptian Students Union of the Ministry of Education at El Agoza,
Giza from 12-14 December 1995.

The conference was sponsored under the auspieces of His Excellency
Prof. Dr. Atef Mohamed Ebid, Minister of General Business Enterprises and
State Minister of Administrative Development and Environmental Affairs.
Prof. Dr. Hussein Ramzi Kazim, President of the Central Agency for Organ-
ization and Administration (CAOA) had represented Prof. Dr. Atef Ebeid
and delivered his speech at the openning session.

More than 200 persons participated in the conference. Six main sessions
were conducted in the deliberation of the conference, Also, life computer
demonstrations were exhibited during the conference. These are given main-

ly by:
- The Cabinet Information and Decision Support Center (IDSC).
- TEAM MISR Engineering & Management Consultants.

Different organizations, agencies and companies contributed logically
and financially for the support of the conference which enables ESISACT to
conduct it. Among these organizations are:

-IDSC
- TEAM MISR
- The Arab Contractors, Co.,

- Al-Ahram Center for organization and Information Technology.

(*) The Original Version is written in Arabic Language.
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4. Since, Egypt is willing to acquire the advanced technology to aid its citi-
zens and enterprises to promote access of all the international available
capabilities in infromation processing and storage, Egypt must be a pro-
ducer and exporter of information instead of just being an importer and

consumer of information.

5. Emphasize the intzmational cooperation, because all the initiatives of in-
formation and telecommunications infrastructure include various contri-
puters, i.e. investors, financiers, manufacturers, educators,...etc. on an in-

ternational perspective.

Emphasizing these principles represent the foundation of human factor
in development. The vision for information society begins with the intersts
of people, not as consumers to information only, but as seekers to informa-
tion and telecommunication services which assist them in effective partici-
pation in decision making processes which are related to the development of
communities.
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li.s tepresents the optimal aim to formulate the information an telecommu-
nication policy.

The electronic information super-highways have contributed in the de-
velopment and growth of economical relations and the exchange of knowl-
edge between enterprises and nations. This trend has resulted in the growth
of external trade of all countries, hence the world has become more interre-
lated and joined more than any time in the past. Also, the industry has
changed to become global in nature. Therefore, the foreign relations be-
tween countries have been translated to trade, investments and money. All
these trends give nise to standaralization, and the beneficiary of communica-

tion channels and information networks.

This knowledge revolution affects the wants and expectations of individ-
uals to raise their standards of life and the quality of their lives as well.

There are five main principles which are identified to aid the efforts of
the policy makers in formulating their policies. These principles are as fol-

lows:

1. The information infrastructure must serve as a mean to support the growth
of the Egyptian gross national product (GNP). Therefore, information and
telecommunication technology is a medium for national economic devel-
opment.

2. All initiative efforts to build the national information and telecommunica-
tions infrastrctures should be adopted to the needs of the Egyptian and
Arabic society as a whole, because the regional integration represents a
major approach to comrehensive development.

3. Universal approach must be applied, also. Hence, the structure of the
Egyptian information and telecommunication infrastructure has multi-
facet directions, i.e., economical, financial, technoloical, social, cultural,
and ethical.



INTRODUCTION®
ABSTRACT
By
Prof. Dr. Mohamed M. El Hadi,
Editor

The modemn development which has been emerging since 1960’s up to
now, centers around a new scientific and industrial revolution focusing on
infrormation and knowledge and not on energy and machines. Nevertheless,
this new technological development contributes in rationalizing the usage of
energy. Hence the new machines do not require much energy, Therefore, a
new trend has been emerging, recently, concerning the reduction of depen-
dency on natural resources and raw material which are replaced by new re-
sources dependant on scientific knowledge and advanced technology.

The new information revolution has a great impact on the structure of
communities and the reduction of distances. The modem telecommunica-
tions which constitute of networks, communication channels, and capable
methods to transfer and process the traffic of vocie, texts and images of in-
formation between and from one location to another. The digitalization of
electronic information processing and data compression techniques have
contributed to maximize data transfer.

The advanced countries have directed all their efforts to improve their
information infrastructuies to establish the electronic information highways.

The Information Super-Highway is considered to be an integrated net-
work of information and telecommunications technologies such as telephone
lines, TV cables, Satellites, Optical fiber, and computers, which are inter-

connected and interoperated togeter in an integrated information system.

(*) The Original Version is written in Arabic Language.
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